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ORIGINAL ARTICLES 


Entomophagous Insects 
and their Practical Employment in Agriculture 

!■>• 

Prof. Antonio Hj:ku:sk. 

= : -r >i tht h\'\til Stiitirn . l . > u u/nnu . \ . ] ! •/, ♦;,< 

\ Ik- striking success of .Wco/s cjntimihs in>t Lt'rx-i fmrcihist i, 
!•> obtain similar results against other sjxvics ol injurious insects 
"1 their natural enemies, es{K.riallv cntomopliagoiis insects, were 
in intensity. There ensued an active search in every pint ion of 
vi useful insects with tile object of inqmrting them in the ho]x* 
‘ < ntact with the injurious species would have beneficial results, 
n r. the results attendant on this recent trend of agricultural cnlo- 
ve not by any means been conspicuously successful, and it is 
e to believe that the choice of the auxiliary s^rccies has not alwa\s 
1\ made. It is not to be thought that the iiii]xirtatinn of ent»- 
- inseets, simply because these latter, as such. do no direct 
< crops etc. is entitelv without harmful effects. 

’.st be admitted that, in certain cases, the action of certain en- 
■>us insects, though such action be possible of an indirect nature, 
<- encouraged b> those concerned with the protection of plants 
'case. In other cases, entomophagous inseets, either native oi 
may be practically useless, their aetivities being insufficient to 
unease of the injurious species in the required degree. In these 
ces the agriculturist is likely to entertain false hopes, which, after 
able disappointment, will lend to lessen his confidence in a 
hich in certain cases lias given brilliant results. Further, his 
vrill probably be extended to the men of science who have not. 
• choice with the necessary precaution. 



ANT0X10 BKRLESK 




In actuality, the conditions restricting this increase in 
which every organic species tends in the measure of its fertilit*, 
maintain the organic world, species to species, in the neee- ... 
equilibrium, are not all of similar nature. Consequently, enn v 
insects are not actually the chief check on the excessive mul- . * ' 
all the insects they victimise. 

If such were the case, the hunt for the particular insect y 
each particular injurious species would certainly be justified, b,. • 

tors limiting the harmful species, or at any rate the chief of - ’ 

are of another nature, it is useless to call to mir aid the eiuloph. . 
when sU' h are not the check imposed by nature herself {iy. 

Apftrt from entomophagous insects, the factors adverse t<» 
rious to agriculture are. under natural conditions, meteorological y . : 
the defensive reaction of the plant attacked, parasitism by mean- 
organisms and certain fungi, as well as other difficulties of environ; 
may form an obstacle to the increase of the said injurious s[k-> : 
factors may have a marked action in practice but they are not ai, 
the sphere of our influence. 

However that may be, whenever one hopes to obtain help 
pliagous insects, against an injurious species, one must i i : - 
whether the fi rmer lake a sufficient part in the natural control : 
under consideration or. whether, the controlling element is not t 
in one of the other adverse factors mentioned above. Other - ! 
useless to look for what is not present in nature. 

In order to estimate the possible effect of the use of entor; ■ y. % 
insects against injuiious species, it is therefore advisable in pnu is s • 
in mind the part they play in the complex of adverse factors uc\v j 
particular species we are dealing with. It is evident that accord:;. • • 
number, efficacy, and other attributes of each of the other inind A i • ■ 
either singly or collectively, so the part reserved to the insects ..;:; : 
upon the harmful species may be very variable. 

Actually, this part can only be complete and actively capable ■ : 
dering the multiplication of the harmful species when this latte: i ..- 
to fear from all the other factors and when the entomophagous 1 
itself free from much attack. The part played may be of varying 1 
of mediocrity when not only the particular efficacy of the emoii’i : ; . 
insect is mediocre (owing to the adverse influence to which it is iw‘: - 
ject) but also when the effect of the other inimical factors aetr:.: 
injurious species preponderates. 

Finally', and this is a fact which should not be lost sight of u - v " 
not only' iti may the efficacy of entomophagous insects be ertn: i 


III lor gnnral d-nsiiUr.Uinrts nil tilt- conflict, o mj t-tili* n dc. bctwun 
ic sjuvks. where sniitv an; victims. otheis aeiu essi >1 s . I icier the n a«h i tn a imt* 
Ull in i i-i~ which gives a ventral tabic < f the variety oraiitkis »n<!tr whitl • 
takes j il.icr in nature : »ie : < ■ > hi >r m n tf-f-'-tU ;r,i /.ii».Y,c u- ;m *•<•// 1 «• <r 
dv Ji ,p. .■* Kdlia ”, Wl. IV. ]*. 
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. even help to defeat the object in view when by their shaie in 
'])?* tend to oppose themselves to the actions of the other fac- 
to the injurious species (from our print of view the only ones 
rather than exert an appreciabh useful action upon the 


ACTION OF EX TOMOl’HA i U >l‘S INSECTS A NO TUEIK EFFECT 
IN' PRACTICE. 

,n of eiitoiliophagmis insects varies in degree of usefulness 
their different habits of life and methods of lepioductiou. Thc\ 
:ed as predatory, i. e. those which devour othei injects ami their 
the maternal body; or endnplugous. /. e. those which enter the 

- I their victim destroying all but the outer lmsk. or which dr 

- while still retained in the abdomen or other specialised pa- 
ir male body 

0 moreover, entomophagous insects wliieli feed exclusively on 
<>f victim ; others, oil the contrary arc p>lyphag»»us and 

■ \iclitns among several specie-. either related or not. of other 

:d- i ( product ion, the useful effect varies .recording to the lecun 
-pries, i. e. according to the number of generation- multi 
number of fein ini parous eggs. Further there must lie taken 
:t the number and efficacy of the different adverse factor* |nr 
entomophagous sprier I have often compared the different 
Piracy of entomophagous inserts in relation to their ditfemit 
and reproduction, and have always concluded th.it the most 
n-gards destruction of number'- and therefore the most useful in 
pries injurious to agriculture are those whic h prey cxclurivcly 
-p-eies, and which have themselves few enemies and lew factors 
heir survival. Next to these! rank the pdyphagous eitdnpha 
- or those which are themselves subject to severe competition, 
me the predators with special victims ami fmirthl\ the polv 

1 iton species. The degree of prolificncssof the different species 
’< pairs, although not suflicieul to alter their established order 

• nevertheless forms a marked gradation within the categories 

.■ m mind the different conditionsstated above, I will novvejium- 
■ denis of control by means of entomophagous in-arls that 
i lowed hitherto with the object of discovering the reasons 
‘ results in practice, and of seeing what may be exp-ded from 
aean* of control against harmful ‘'pecies hitherto subject 
> ial control. 

"''filiagoas insects \rith useful action in the absolute sen o’ 
cis injurious to agriculture). For an insect to be useful 
implied above depends not only upm its own particular 



3 - 4 


ANTONIO BKRU-SI- 


nature (/. e. ail endophagous species parasitising a definite vie'....; 
fecundity and little exposed to definite adverse factors) li- 
the victim itself, which, being very prolific, amply withst •: 
limiting factors. 

Xearly all inerts of small size come under this categn: •. 
and we know that it is owing to their small size that such a h:. . 
fecundity is required. Further, they are often polyphagous 01 . 

of other expedients for preserving the species as a compensa'.: ; ; • 
smallness and the often insufficient means of defence of the 
Against these it h the eiitomophagous insects of the first e.iU ... 
have the greatest effect and which constitute the chief cheik 
ces-uve fertility. 

Scale insects, Aphids and the other plant -feeders are e\ \ 
class, consequently if their >]>ccial enemy is an entomopli,.,. 
exempt f-otn adverse factors of too active a nature, this latU: .• 
solute controller of the multiplication of the phytophagous spci - 

The effect of the enloinophagovis insect has been cle.ul' - 
cases where an injurnussjKvic* has been combated by placing :: 
with its particular endopbagous species. Where injurious -p-;, . 
been imported into new regions from which their chief enen;> 
they have been free in consequence to exert their full activity 
adverse factors being almost completely inadequate. Such i:.*. 
been able to multiply to an excessive degree for a certain p< i ■ 
thereby proved the inadequacy of our artificial means of 
intervention of the sjx/cies which is tlieir special enemy has ? 
practical importance of these auxiliary insects for the proU<u: 
plants, the pc-t having been reduced to proportions which. In ::: 
cultural point oi view, may be regarded as insignificant. 

Tlie two most striking examples in this sense are provided iq 
card umlis against let) \\i pitrcluisci reiicl neighbouring species. ai.d 
palUlla bcrlcst i against Didspis pent ago na. These two auxiliary .-} 
been spreatl beyond their native coniines, at the expense of li.: n: ■ 
cies which at some previous tiine had made the same journey: 
been spread, and this is important, exempt jrom their jinUad 
mies. with which no doubt they have to contend in the.: 
country. 

Savins cardinal is and her ya. - This famous exanij h a 
insect which, by devouring the eggs contained in the ovisac -p:::. 
mother, eneompasses the complete desruetion of the redoubtable/..''' 
allied species (/. tU'evNiac-i, etc.). It was Rii.ky. in 18SN, who la.-*. ' 
of utilising the natural enemies of this scale, then very wideh 
in California to the gieat detriment of the citrus groves. TS < ' - 
Ru.lCV '•cut KohbiU.K to Australia where he found the valuahh e 
and sent it to California Its wonderful action was immediate;;.' u* 
for wherever this sjiecies wasimported (and the same thing still ’ - . 
niliilatcd, after only a few weeks, the biggest invasions of her' ’ ' ' 
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in, 2 ) Aowws was i ut reduced into tile Hawaiian islands ultei 
:uitK v > trial in iSuoj; in n* o it was intrvdnud into Florida 
Portugal; in UY'i into Italx , in ujt.j into Syria and m in,-, 
• m this latter case against /^na >u i:\Ni-.n\t\ : in q Wtl v 

.te Fiance. in the neighbourhood of Nice. 

present time. /u'M.i pi , / ciuisii . which before the dlscoveix 
..a infills was considered a very great menace to citrus crops. 
..i * any agricultural imiH*rtaticv whatever. 

t::r Coccinellid behaves more like an cudophagous sjiecies (Iran as 
;.:ter. Its tecundit) is greater than that of its victims, nor h. t s 
-:tes or special enemies in the localities wlvie it has been intro 

■ • ' i speiise of la r\ a. 

//a against Diaspi' p nhtc tut {]}. If one takis into 

. enormous difference in si/.e ami consequently in the tmmbei «■* 
ol Piitspi s pt’ntdii.-itui which, in comparison with fat \.i htniu- 
■A loi ill on a plant, and also t l t In* number of plant host. . winch 
is more than 5 »- many ot u.iich are wild, whereas laiv-i has 
■ three and these either cultivated or rare, it is easy i., Mr tliat 
: i*io: pdltclbi. whicli consists in outnumbering it 1 - victim, is mil' ll 
•; tliat oj A’cia.v; it is no matter lot astonishment . thcit toii- 
r ci [Min’s, in order to eel the belter o| its victim in a u rtain 

- peril d of time four or live times as long. However that max be, 
• a eventually fulfilled just as uunphuly 

Urh'Sti. discovend. ill ii/ih. by Heilocon /),<<.%/>/* fvntd 
t.rxJMi) from Nortli America is the direct descendant of 1 1 u- spe 
’.■in Chimumd Japan. esj>coiall;. the former, reduced to insignificant 
*:■ m. Itoin the agricultural [joint of view, Puispis pi 
. native of those countries. From Hjot> onwards. /V»».x/W/«7/<i 
••x Inch at first was oni x found in the Far Fast. South Ah ira (Cape 
H"| e) and United States, has been distributed throughout almost 
< 'I Italy. Austria and Switzerland; more recently in Spain, the 
t’niguay and. at the present moment, it is being forwarded to 
In iiji.p the (lovernmeut of the Argentine Republic distributed 

■ t its territory i ^million batches (jj of ftispulUlU derived from 
■* ' "iisignment sent from Italy in n ce, and those immediately follow 

: a taeilitx with which this little xv asp becomes acclimatised lias been 
v in every country into whicli it has been introduced. In those loca 
t o it has been established for more than two years the deslnietiou 

- in in the agricultural [joint of view is very marked and it works 
•''ill and equally quickly everywhere. Dias pis pnthty mi so destine- 
:.mll jerries, pear and other fruit trees, and also to lores! trees and 

Mi plants, has also lost all economic inqjortanec. 

srtUU' by I’rof. l'»« rk>f t iilitliu ■’ ‘1 hrCniUhil.il l h. I M- Imil S( . !« ” •. 

ai 1 1 ; 1 ] y . 15. M.iy i n j#p. f -'*r c 'A <L) 

n U< h i nusi-t- .,f a -mail Hviy uhiihi-a i hi-K i <•! lb- -<; !»■ iii-« « 1=- 

•/-../ .. 
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Possibly in this same category should be placed the tiuk ; 
dophagi) of Ptrktusidla saccharicida. the little 1‘ulgorid o: 
origin which caused such serious damage to the sugarcanes in y 
Isles, before Kocbclc and Perkins introduced there (in i c/ 1 4. 2 .. 
sjM'cies which preyed on its eggs. Among these ooendophagi 
activit y was shown by two species of two of Par 

optabihs, P. perforator) and by Odd rustic its bcatus. However, \\ 
named do not specially attack the eggs of Pcrkmsidla. 

The beneficial effect of all these insects combined, at the c.v 
I'ulgorid, is, however, not such as to allow of an exact comparW'- 
of the two preceding cases. The reason is possibly because we a:- 
ing here with one special insect but with several, and undoubted!- 
plicilN of host-forms is an advantage to the victim. 

It is easy to understand that the beneficial effects of these Vv: 
auxiliary insects is diminished by the intervention of other emu 
phagor.s injects. 

in e\eiy 1 cality where Xvvi-tts cardinal h has been hitrmir. 
Inin exempt from enemies, hence it- extraordinary success 
with Prospalldla bcrlesei , which before being spread through ltai\ 
carefully frccrl from several species of Chalcididae. its endoph. .. 
sites. Some scale insects, however, recently imported into I: 
Khizobiu* lophanti c. wliicli has luckily only be able to spread o\\ : 
Italy. owing to the climate, seems to hinder the uctiou of Pr< 
h ids fin pcnUtyona , by devouring along with the scales, the y 
of Pros pal (din contained thereunder. At the Cape of flood If 
Rhizohins occurs, the action of Pi os pal i did halcsei is also le— 1 
than in Central Kurope where the climate does not allow A’/: 
become established. Tower, who discovered Prospaltdla 
which attacks As bid iotas pernidosns, definitely accuses the G*- 
which prey on the same scale, of causing considerable damage 
phagous species in this way (i). 

2. PnloiHopIntynts insects of mediocre efficacy and in ter mil Inn i 
This second category includes insects whose effective action is lc— 
constant and less uniform. The reasons for this are because they 
selves combated by certain entnmnphagoiis species or by ot lo 
factors, or because their victims are chiefly controlled by other spci 
and consequently their increase or diminution does not depend < i 
mophagi. os because they are jxdyphagous (or better poly xenon- 
ing numerous hosts). It follows that if these latter fmd the:: 
consonance with the other enemy* factors acting on the victim tr: 
effect is nil. or in any case <ueh action as there is cannot be at:: 
the cntomoplmgous insects. 


( ; t Hc-rUsc .m- 1 I’.m'.i h.i\ r mr -Tilly Ui-Huvctt <1 ■ jitli . 1 VI*. in Ma< !i iru * 
CIllK'Uid ’ /YfO/V.'. H-.i ; -iSHI'driiM > wIlU'll I !*>t f< >V-« .1 MTV lll^ll ] HTlVll l ? IT*' ‘-1 1 

uii ty.i'if'-.-rmi. a so tic <i hu h in Italy an I . Evwhvi c .[-•< s otvaManiauet' » ;i laryc in: 
plants, particularly vimi- !‘h< v lia\ rulrrnily tala n ~t« p- navaros imti-er.i in? i’ 
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.mplc is afforded by the speiies of Svitlvllisia. belongmgtotU* 
which behave us endophagi at theexpensenfspecicsot /.< vanium. 

; , ; htv they are ooectophagi. that is to say they devour eggs aitci 
'■ii-n hud. but while they are still being earned beneath tlu 
; i he mother, in the same way as A ovius t \n Jinalis devours the 
waste of Ictrya. 

■.ivipal cause of the excessive development and consequently of 
damages caused b> certain species of Levan turn tut least bv 
is the condition of the plant host, as we already shown, and 
a the part of oopliagi i< only veiy seomdarv ; S, ntclh\i a « vu.w a, 
t.i’i never cope with the large and sudden invasions of 
■ (\ [C.rmci and ('. \ ini ns is). The above .v.'(.V:7f>/u 

a introduced, during the last ten years, into With Auuii a 
iii'r warded b\ the Royal '•hat ion in Italy) and acclimatised 
. in i »oo. Craw also acclimatised it in the Hawaiian Isles (i^ Vi 

• with the same effects already noticed in Italy. It is ton much 

• i o hue. that any of the other insect enemies of Si.imtu th.iv 
..-touted or acclimatised in localities from which the\ wane 

Ahu ll may be discovered in the lnton*, will have the '-aim* eon 
heetivc action as is seen in the cases of Strut* caiiioali s and 

' ' it i'VSt‘ l. 

. .ei. xufvllisla vyaika is consideitd as a great dcMtov-i ol hr 
>i in those parts <>i Ameiica into which it has been impaled. 

.. !u tjuavle, it destroys in California from to N* pci cent of 
At tlu* same lime it does not suffice to check excessive mi ill i - 
i the scale when tile conditions of the plant host allow tin- maxi 
t lopment 

• i ntoinophagous insects tested as controls of Saisst Hr olt-t-' in 
it- ol the globe, though with no better results than those quoted 
i je number of endophagmis Ilyinenoptera should be mentioned 
- ae Hymnicyrins cram A'-lun, imported from Au-tialia into 
h\ CoMid’RK; 1 o mover a cahjoruiva How.; M vmhu n- unnb.n 
: 1 *»tlier species of Scutvllista in addition t «> those already cited, 
numerous species of Cocci noil id predatois, such as Rhizohins 
laieh,, Onus aust talas id Roisd., </. vital y hunts linisd. etc. as well 
,-ptdoptera, Talpochares coccibhain Meyr. and 1\ stifula Rbr. 

‘ :.;s have a case where, instead of adopting natuialnieans of control 
' new and s]x*cial entomophagous species, it is necessary to employ 
methods, either direct or indirect, which result in the elimination 
nuaniental cause of disease in plants, i. ,. the state of the plant 
1 ’ of tlie multiplication of the Lcianium. 

•• othei hand, the special cudophagi of other species of Lecanium 
1 vfhttgus for Lccanium pvrsu tv and L. keispcridmn ami Corny < 

■ me latter of the two foregoing, various endophagi for Polvinaha 
*eem to be actually the most efficient factors in the reduction 
‘ ‘n> reduction is only a very small one) of these sjx-cics, which 
cruise be extremely injurious here at home, in the same way as 
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numerous foreign species o 1 Lt'Canivm would be for plants of . 
country. 

In this category of entomophagi of mediocre efficacy >j, 
eluded, generally speaking, all Coccinellidae and other prtd.f 
Thy tophthires or other larger insects belonging to other order.-. 

Generally speaking predators, that is. the true i'Jt'ph-ici. a: 
efficient as destrr>yers of other insects, either because thc*\ are \v : , 
combated by other entornophngi or because they are usually p ; . . ; 
Nor do they perseveie till the last individual of the victim sp<_> : ; . 
destroyed, as the cr.dopliagi do, but, when food begins to beu 
they migrate. 

This is tlie reason why species combated by predators thong!-. • 
edly subject to periods of great rlest ruction, also have interval- ’ - 
where they multiply very rapidly ; and in these later cases. ■!-. 
which feed on plants and fruit can be very injurious. Thus, tla-::- 
tion of predators alone is not sufficient to check big invasions ■ 
of the victimised sjHries, pr<jvidcd these latter are sufficiently p .; 

S'-me sjx-cies. however, seem as a rule to be more active t; 

Tor instance, many testify to the great efficacy of a Cocciiu!!: : 
humus numtmuzn’n. frr in Australia, introduced by Kokbkij. 
Inmia against various soak* insects belonging to the Cocci dae a 
niinae {Psetuiocmriia. Leoniiinn and allied genera Pulvinatu. !>:■ 
Rlnzoau'a.s). The same sjrecies. however, introduced by SiiAKSiki . 
the above groups ol Coccidae. did not give results of any applet i. do. 
Numerous species of Coccinellidae of the genera Rhizobih .*>, 
rani>i;t>n. inthuoiyx. Sex tun us. ('hilocmus. Pent ilia and the rno-t ]■: 
species (hi ifs dull ihanu introduced in large numbers, chiefly' into c.A: 
in order to combat several very injurious species of scale insect* ; 
larh \sf>iiii'iths pel nun sns). have not given good results ; t In—- • 
cannot be even compared with those obtained by* Sextus and - 
Keen in Italy, where some of the above species with the best 
were introduced by Sil.VKSTRi a.gaiust native scales, no noticeable v 
accrued from their use. 

Aspitlhfus pernieios-ity, a great enemy of our fruit grown:.; : 
has been controlled hitherto (apart from spraying methods! in * 
portatiou of entomophagoiis insects, both predators and endoph,^: 
t lie I nited States entomologists who have done most in this respci ‘ " • 
ing naturalists into every region where the scale existed or u is 
to exist, Nevertheless, the specific endophagous species, the om- < 
rendering the terrible pest really impotent, lias not yet been 
It sir ms that with the aid of the numerous endopliagou.- 'p’ 
jx »1 vphagous however, which exist in California and which ! 
.lsp;\Ii<‘fns pmiiciu'ius, this scale* may prove, under certain cnislA- - 
injurious Tkrxai.h 11014) states that these predators destroy -•■a' 
as many as 00 per cent of the scale insects. but at the same time ‘ 
dor are suflivientlv numerous to be able to continue the invasion - : 


serious manner. 
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it-" of cndtfphagi which tight the terrible scale m gicaUM mun- 
Mows (among the Chalcididael: ProsfailU'lh p< rt:u ms.r Towel. 
, tfannis How.. . 1 . Ji<tspuii\ How., Si^uifVrj ni^rJj A^!im 
A, ;!.i kiUus How., lhe two last ->peejes are of small impoitance. 
ng* tilt' number to S species' Hut t ho percentage of pai.iM 
, .it the large number of Hymenoptcra attacking the scale, is 
' according to Hoihvkiss and Parrot, to per ant ; 

' 'till be employed, therefore, as a means of defence 
who discovered Pros fail ft!! ,t /vnjfcm.v/. states (nn.}l that lliis 
• >’ active in Massachusetts. Pennsylvania and Colombia against 
Me scale and would be still more so were it not foi the 
numerous Cocci nellidae. which attack the .\sptiioins m 
1 ovever that may be, the action of this sjvcics of Pr^faiifilLt 
:iv far from being as effective a- that of 1 \ bcrh'vi against /bi/s- 

Ouviuelliclae. Pentilia misc/l / appears to he the nu*t active 
/>-i /is fa'rniiiosus. 

:u pie afforded by this scale is one of the best tor showing t he 
<»! a number of entouiophagous insects on a single host species. 
!!i- r are not the special endophagi of the particular victim 
nt entomologists have also tried tor use against Aphids and pai • 

; ii't Sdmoiu’urti fiimgcru , the acclimatisation of numerous species 
imported from Xew Zealand and Australia, belonging to the 
7 a, ( oleophora, l.ris, Mvifii. I cmum. >Vvnj/of*. U ippo.ittmi i. 
reMilts have been of no practical value. Hipf'iuhnnitt o>n\'< 7- 
must numerous and most widely distributed speeies in Ninth 
wiNc, (101.4) calculates that in Oregon it form- from 50 too*, pet 
<>pu!ation of the Cccciuellids of this State, 
duetion into Italy for use against A]>hids has not given n-snlt^ 
ciable value. 

oa htnigera, which causes such great damage to apple tret'" in 
dry and which is one of the most redout able speeies of Aphid", 
’Tit ly combated by any insect, either among predator 01 endo- 
wa\y protection with which t his Homoptcran vutiound'. itvll 
rrencc ol a root -infesting form (Kidicnohi) are 'uilficirnt to 
P' Vjes sufficiently and to afford it a practical seem it \ which it 
'»VcT< oiue. 

ire most strongly attacked by endnphagons nicies *\ g. thnn- 
l ha group of the Braeonidae. which sometimes decimate tlu-ir 
ven wi])e them out completely. 

Peal activity of predators is vtil] less marked against insects of 
and usually of greater dimensions than the Phytophthire-. 
hand, the activity nl endophagous insects is frequently most 
!( 1 often providential in character, especially that of those 
the Hymenoptera ami Diptera. X-vcrthcless, their action is 
g a constant one. and is not sufficient to prevent the periodical 
of the pests. 
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This is the case, for example, with all the species which j 
Bombycidae and other Ucpidoptera, diurnal and nocturnal, 
in our own country, the large cabbage white butterfly [Pi,/ 
though vigorously combated by numerous endophagi, both i, ■ 
caterpillars (more than by predators), is still classed as r>:: 
injurious species. I ; or the allied species, Pterm rapae, in Ai: 
imported A pantiles 'rianeratits from Knglaud. but with no 
than in Italy. In such cases even d* a species is absent from 
region, its place is taken b\ an allied species of exactly sirn: 

A remarkable campaign has been undertaken by Unites 
niolo;»i''N against lAmantlma dispar and fuiprot tis chrysorrhoeu , 
injurious Bombycidae m our own country, which have recent!;, 
dll: ed into .Vol t li America. 

Howxko. particulaily, has introduced and acclimatised : 
from n>o j onwards, all the endophagotis insects, from Kurope .c: 
belonging lo tile above >jK:cics. The result, doubtless an :i j o ■■ 
will be to i educe i lie damages caused by this species in the >an:. 
as lias been accomplished in Kurope, where the two moth 
tla* former, put in appearances which, though serious in extent v 
only occur over fairly long intervals of years. Undoubtedly, 
intervention of .ill these enemy organisms, which act as a brak 
species, t heir presence in America would have been iiisiippoilik 
the destruction of numerous species of shrubs and other plan!- 
attack. ( )n theot her hand there is no ground for hope that, ever, 
tlie two species may be rendered definitely harmless through t !: 
their insect enemies. 

In addition to large Colcoptera, such as Calvsoma $ tv 
Kurope, now well acclimatised in America al the expense i : 
mentioned Bombycidae and especially of L. dispar, numerous ot! 
phagou.s inserts have been imported on various occasions ami 
for the same pnqiose. The results obtained have been given 
United States publications. Numerous Tachinidae from dita 
of the globe have given useful results ; Hlcpharoripa scutellnta 
a species of ( ronvuostnui, etc. 

Chalcidids parasitic on the eggs of /,. dispar liave ben: 
from Japan, S c lied i its kuhiinae How, Ann slant its bifasciatn^ i 
Along tv, th these, however, has been introduced Tyndarichus 
is a hy{xTparasite of S eked ins and possibly also of the other sp* 

Predators and endophagi from various parts of the world h . 
It'd in t-> combat other injurious species of Uepidoptera in the I hi. 
A pantiles Im tricolor, Meteor ns versicolor and Calosontu sycopha- 
nt [905, in Maine against various Lvpidoptera and, later, a T . 
the two oophagmis Chalcidids already mentioned. 

Braconidae and Tachinidae were introduced into British C 
1914 at tlie expense of UeliophiUi miipmuta and of Phtsia 
Calosoma sycophant a was introduced into Sumatra in 1913, agai: 
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• and Hdiofhis ohsoU-h. The Director of the lVli Yu*\- 
highly of the effects ol thi> importation. 

. in Kjoq-ioiq, a Chaleidid. I r icho^r iwwut {VntiiMiiion) c.o,v- 
was introduced into Turkestan against the (\irpmipyj of tlu* 
\ :h poor effect, the extent of parasitis.it ion imt exceed- ng 

-,v:es of entoinophagoiis insects have also Ixvn tiffd against 
i ah damage the cotton plant m Aineriea. Imt vvitheonip.ua- 
-l.ietory results, etc. etc. 

. , attempts been lacking to introduce into various regions eudo- 
to combat injurious sjkvics belonging to other onlers, in 
. Maining useful results. 

which seem to have beei i most siuvessfu 1 in this diieclion, 
.h-nusui splu'Uvpin r\) merits attention. This ts an cudophag- 
: the weevil attacking the sugaieane [Mt'tum i^uts iu mipUms ) ; 

; red into Honolulu and (according to Swi-rkv) gave excellent 
::.any as Sy per cent of the injurious insects being destroyed, 
naturalists speak very highly of the parasites, some of which 
sported, of Anthvnomus gr.o; /.s. which *s considered as one of 
. e? pests of the cotton plant, hut the nature oi its effect has 
definitely fixed. 

'• ! ;.Vi:sTRI has also been introducing tor several years paM, at 
. "1 < mi terrible I hints oli'tii, several sjh/cics ol llyuienopti ran 
led ed in Australia. South Africa, North Africa and mole rt- 
.’gtva. The first batches were without effect ; the effect of 
i :sl introductions is still being awaited and a certain amount 
u ruined, although, in my opinion, the olive tly U-longs lt» the 
•rd< which, in nature, has its increase limited by faclois quite 
wmphagous insects. 

'•sion. it is unreasonable to ho|>c that an endophagous insect 
;■<’ a new locality can succeed in neutralising the effects of an 
< :e> indigenous to that locality, unless Ihcre is reason for crerl 
'Vine in the world of a region where the said species, though 
■ ■where, is agriculturally harmless. If so. it i** in this region 
slamental cause of this desirable stale of affairs should Ire 
> quite possible that this cause may prove to be an eutumo- 

> station of enemy forms of an injurious insect is, however, 
without danger. The fact must not be lost sight of that in these 
g -us insects one may often Ik- dealing with double-edged 

been said that the factors adverse to organisms are generally 
:n nature, and harmful species of inserts are not exempt lrom 
It may thus happen that the importation of a species, even an 
g' sis one, disturbs a certain stale of equilibrium, hv means of 
: Marions form leaves room for a truce, precisely on account of 
- checks. 
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In this latter category, therefore, occur a large number o- • 
ou-> species of no practical value — at least not to tile point of 
from destruction. It is among this great army of species. onh . 
superficially useful, that the entomologist, aided by the light • 
sound logic, must j>ick his way. not allowing himself to be ltd 
hojx*-.. l icner ally speaking, it may be said that the study of \ ] 
s]H. , eic’* , or of its allied or closely related species immediately p; 
data, which latter enable a conclusion to be drawn by means < . 
likely arguments a- to whether it is possible to admit t Is ■ • 

enemy organisms capable of diminishing its numbers. In . 
if it is worth while to have recourse to natural methods. 

It is evident that, it many eases, natural control can new: 
tical value. In such cases it is belter to avoid waste of time in- 
artificial methods 

According to premist s based on present knowledge whs ! 
experience might well show to be false, it seems that certain <•: 
inserts, which attack some very injurious species with consid, r 
cal success, might Ik* introduced into our own country in order :• 
to control the <ame or allied s|>ecies which cause similar dam .... 

For example, certain species of Jtjptera (SunophiUit i i»r ■ 

S. hitnUri. Hough, and others}, wlii- li are said to be very efiic.i 
I’nitcd States against Acrid’idae {MtUmopus) , should have "in ! 
against the ioetists in our own country. 

A Chaleidid ['l dowmits udmcnii) destroys. in America, law 
of the eggs of an injurious bug. l*>:nlaU>nui li^Ua, and neighbour: 
and a Tachinid also attacks the adults. It is therefore feu"!'-. 1 
Hymeno[>ter should at least display a certain activity again-i : 
Fentatomidae which are so difficult to control by artificial na-.u - 
little combated by other predatory nr parasitic insects. 

hrkii. the purple scale of the citrus, has r. ■ 
parasite in our country. Recently. Fmktkx has stated that h: C 
occur a Coleopter and Ilymenopter which are strongly 
species. 

Similarly, certain Tachinidae belonging to ihc genus Ada:- • : 
America, efficacious parasites of Tipulidae ; one has only to tier ■ 
damage certain species of Tipulidae cause in our rice fields. 

The midges of wheat (Ceeidomyiidae) and of other plants k. ; \< 
rica, many species of Hvineiioptela as their enemies, t \ g. a 
w hit'h appears to he very useful against Mityctioln de^trudor. I 
that several species of these cndophagotis insects might succeed " 
the expense of indigenous midges. 

The field is a vast one; and, so far. practically unexp! ■: 
agricultural entomologist will render efficient service if. rather t: 
at haphazard, he brings liis reason and the necessary biologic, l k: 
to l>ear, especially with regard to those* species which he wislu W" 
with the help of auxiliary insects. 
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1h Fit' id and Forest Resources of British Guiana. ii\kkim*n.j r. ,m«i i:.w 

k. 1 p.iitimill of Svu-iuv ail'] A:-,i imll mi-. P.iin-h i.iiuiu- in II: > i<um .</,•/ 
.1 i;t mitih ’ <•! ih'lllsh OiiIiIim, V<() \ III, N i » (. | ■( • ;u s i;|. I Milt l.iM, K p* 

. l‘i U'l.’I.ATloN. ilntish t iuiana covi is an a lea * «i 57,700,001 
: :i « *nly about J.ihii'.imhi acii-s are alienated h» Hi l lu* Cn-wn 
• u.ucr. i|.oou,uo.> aero aie casilv ai u ssible l« ir mllivalh n . The 
< at present estimated a! ;<}.! fo of u hivli i | ooo aie hum. jean 
■"'» Poi'hii'uese jaml tin- test Fust Iiulian, Chinei-e, Alxuiijiisab 

’ 1 if 1 v.l> 1 lndiansare associated w it li 1 lu- sii^ai estates and the 
die ninMal lathis while tile In rest iialtisl lies and jv ■ 1 r 1 ai:d 
: a.; are to a lai;-e extent < allied on by person*- *»| the Ahii an 

- The mean animal rainlall near the roast i-- about * 14 
t .'’her inland ulxml I05 inelie'- Tiiedisliilaition is lairh even, 
ht inland districts. 

■ 1 ;e Ulean -hade teinpeialme neai theei.ad m No" I', ami llie 

■ .d ran^t is about i<j" I'. 

- Tile s,,il characteristics of the three threat l*elts o| the 
■■■ Jolhwvs: 

•e illuvial coast bell is of exceptional fertility and its soils ate 
: !icm and most fertile in the tropics, 
unit ol the lower hills ami plains coveted with inexhaustible 


1 >1 \ 1 1 1 if mi - : 

o|. 

Vi’ildi l’i TUI 

i\ hiniKi:: 
1 "VNnui* 
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forest lands is of less agricultural value, the soils being maif 
Tlie regularity of the rainfall, however, enables arboricuhr.: 
as limes and Para rubber to be grown snaes.slullv. 

j. The savannah belt is as yet undeveloped and urn* 
alluvia] and fluviatile soils of considerable fertility. 

1,anjj Tenure. a} l or the cultivation of prmaneiit : 
rubljer citrus, coconuts etc: 

\o rent is payable during the first five years of tla- 
the bill to the loth year inclusive the annual rent is 25 u 
for the remainder of the lease the rent is .So cents pr ann> .. 

Kach year for a priod of seven years not less tluu. 
shall lie planted and the cultivation shall fie kept in good . 
satisfaction of the Governor-in -Council. 

6) For llie cultivation of other crop: 

Crown land is granted under spend circumstances i • • 

99 years or more at the following rates: 

1 ) any area up to 5 acres, § 1 pr annum; 

2) areas from 5 to loo acres at .20 cents per acre pr an: 

5) areas from 1 00 to 500 acres at 15 cents pr 'acre per at::. : 

.4) areas above 500 acres at 10 cents pr acre pr annul:. 

Lauoum. - The demand for labour in the sugar indu>t: - . 
immigration from India a necessity. From 1 0 ° 1 to 1 ' » 
annual immigration of I vast Indians was 2445. The Wa '- V 
operations vary Ironi 1 j- to 2 j- a day. cane cutters receivn.. 
to j/fj. Women earn from nut. to 1 /- and children <«/. to Si. 

Ckoi'S. - Coconuts, sugar and rice are grown in the u . ■ 
whilst cacao, coffee and rubber are grown on the river lands. 

Subtly cunc. —This is the most important of the agn 
sources of the colony. The area of land. 72 000 acres, nude: 
practically the same as it was iS years ago, though the avc: .> 
somewhat higher. Scarcity of labour is the chief factor 
expansion of the industry. The exprt in normal >vc 
iiuoou tons of sugar valued at f1.179.21K though it is oiaf 
the total available land suitable for sugar cultivation is capable ■ 

2 million tons annually. The “ liourlton ” variety i. : 
source of “ Dctnerara ” crystals has suffered considerably of •• 
from fungoid diseases and 4/5 * 1,3 of the area are now plant t-'; : 
varieties capable *>l higher yields but giving inferior crystal- 
Hum. British Guiana rum is produced by a rapid if:' 1 
extending from ;b to 4S hours, of molasses diluted w it li water. I;;' ! 
on scientific lines lias brought the process almost to prtectioi: 
the rapiditvof the yeast fermentation other organisms are exch 
a less flavoured product is obtained. 

Mol it sc nit. •- This consists of a mixture of the fineT part- -* 
interior spongy tissues of the sugar cane, separated from ‘ 
produced during the grinding of the cane. It is a dry, brown ! 
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; with a fragrant odour, containing 72 per cent of leadilv 
• -t it uents. 

f he development oi this cultivation is due to t lu* Mast Indian 
, lice generally grown is a long-grained variety known as 
i has apparently originated 1 >y tiuconsciou> election. The 
; i i- known as the “ Berbicc , The primitive Master 11 me- 
dially practised, but modern appliances haw iccently leen 
aai'ing results. Two kinds of 1 ice arc* made. a brown steamed 
, ,;i:e rice. Xo rice polishing is carried out but 1 ice- meal is 
i live product and exjiorted. The average yield per acre for 
JJ.J cw ts. 

-The coconuts palms growing in 1 lie coh-uyaie scattered, 
.it the cultivation over large areas is steadily taking place, 
nidi in the light sandy lnaiu» *>f the coastal legions but they 
• 'till on l ho jiegassy clay land- and on ii\vi lands away loan 
legion. The area under coconuts in 1 1 1 1 5 was t s . h * acres, 

: :i has not yet come into hearing. The exports during 
: iged I nuts mostly exerted to the 1 ’niled States, 

.at hies of copra are made in the colony. 

both Arabian and Ijberian coffee grow with exceptional 
■ :;r mruier is singularly free from disease 

it v <>t lalxrnr tends to restrict Jin.- extension o| tlu* aiea rmlei 
which now reaches gNoo acres. The hiW-ri.iii variety is veiy 
!!on requires checking to pu-veiil it from exhaustion. A large 
•• tiie coffee is consumed lot ally. The exerts in iqi.j leached 

The l'orastero is tlu* chief v.niety giovvn. M«>sl of th<‘ emp 
i'M' tllvso that tire export is small. Alrout Jooo acres ate under 
; wving to lack of capital with the small farmers this promising 
: v- not extend. 

There are 5 species of N/p ium indigenous to lire colony, 

: vield rublier of marketable quality. 

rubber from tire wild forest trees was formerly e\}w)ted a^ 
■ ii : Since 11)07, Para rubier has been planted, and there 

■:! 450 acres under this cultivation. Tapping o]«ciatioiis on 
■.-ive scale are anticipated during the next year. It T esti 
n- i'on able profit can lx*e.\jiectcd with rublier selling at J;- per 

'-t of sujjervision nl the estates and the ]*roxiinitv oj the 
> I'nited States are factors which should encourage the exten- 
dimtrv 

Thev grow well on ilie lighter soils if protected from the 
' he wind. There are alxmt 1000 acres under this crop and 
» areas of loose friable land and ferruginous lateiile soib 
- it' cultivation. Selection cx]**Tinic»ts are U-ing carrieil 
■'"Ve the yield of acid. 

! il other fibres,. — Only the indigenous tree cottons are grown 
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with mhvcss. The lint is short -stapled and of similar > 
Peruvian worth hd. to <)d. j<*r lh. 

Hybridisation e\]jcriments have Ueu carried out with 
prodiu iny ;i heavy hearing ] erennial variety with lint ft-., 
tyjie. 

Hi'iivchinni t '"roihiriitm. the < tinker Lily, is a promi*;: 

In an experimental plot a first crop of jj ton> per acre u. 
month" after plant ini' and a ratoon crop of 2y tons was obtai: ■ 
after. 

Cattu- Rmsino. - Lai ye areas of the coast landau 
rattle raHtiy and there are al*ml 'jo.ouo head ol cattle 
The savamialis are m attered areas of well watered fertile ‘ 
consider* d as "jiecially well adap’ed to cattle raisins*. 

I'oRKsr Kks:)im<cks. -The forests cover some *S.o..<- 
the workable aiea of which is mu lined at present to n i« . 
The nuue impoitant roinmereial * i nil km > :tte yiven below ; 

i. (beenh it t i" the be^t known of t I k* timbers and i. 
merged work*-, such a wharves, piles. dock and lock yatos i 
obtained from io in _'i itu lies square and feet hmy. 

j. CiabwoDii nr West Indian Mahoyanv d a rap'd : 

1 variety i- iwd for Uiildiny purges and furniture. 

; Wallaba: *• S »ft Wallaba ” (li pcma ! ah ata) and - ' II : 
f lipoma frnni.ini). A iteavy resinous wood with unpleasant ■ 
post s, shinyles-, pa! ini's and vats. 

p Hard Wood": ' Mura ” (Pim^rphandra Mora) for ■ 
ers; “ Bullet tree ’ xloho sa): Snrandanni ( / 1 u > 

)U'"idc:i)\ " Purple lleait ” {('"paiiora puhli flora) ; I.oc’ -' 
( lIv>nvU"r.i ('<> ur^aril) ; " ILu'kia ” (Sidcrodondron (riflorm;: 
illumin', t h.iis Httiiora t; KAkiralli (Isivthis corrw'iitaY, Tonkii. 
iiut.i [Pipforvx •tdm , afa)] lliawaballi [(hnphafohium I.and>ou 
(fi'iiipiii tdi thnt\\ and Phokadie (not identified). 

v S ill Woods; Silver ball (XrJt miba spp.); Hoob. >. T 
ywh/icu-s/V); Arrisouroo {Plorocarpu* i:m\ni.nisi<)\ White C< ; 
Amy//Vv) and Rod Cedar (Indium attixximtiw): <imantpa ■<" 
{Uvri'ifioa <i triii amontiP and Vhntce [Jaoaranda ('"fhiu 
olnaitied front .l;/ivm// ( / nit id a. 

Cltarco tl is alxi made for export to the West Indian H e 

I'ote-ts products are; (him Aniini ( Ifvmcnotd Piatrhm. 
[Pr<<finat Ih'ptaphvllnm): Souari or Butter nuts ban,,, e 
Crab oil ” from -ecds of { arapa. 

The Healthiness of Rice Fields in Italy, i;. .klo; \. Oki-ti. h 

i. War \ 1, X" i. | ip. < i ; . WmHi, lami.trv n. i a< 

The writer shows that the cultivation of rice has no itiur. . 
<«n health nor on the vigour of the race, whilst it yields a nr: 1 
conic pel unit area than that of other more important am: 
cultivated crops Making use of recent sources of infoima*: 
the progress and wcll-beiny lrom an economic, social and h\v - 
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. ,;v has derived from this cultivation .ind shows hmv iU-\onl 
are the accusations against its unheal thim-ss. 

.. station of rice has been a source of continually incte.iMng 
• ; it . present crisis, as shown In the following figures 

Mtiin iiitnihi! cx/w/ in !<:.<nsyi>iJs of • a is, 

"S I >4 4 : " 

y,\\\ - - f ■ 1 1 - s > ''* 1 


::e"}>onds to a value of about one million sterling, in addition 
corresponding to the home consumption, obtained from a 
. iug scarcely 50 1 ooo acres. 

■; mulct rice, however, has diminished during the last »o ve.us. 
t, i», more than 404.000 acres, m iSiq it was 40S.000 acres and .it 
: time it readies only ;l>i non acres. The yield, outlie contrary, 
,4 from 15 770541 bushels <• :ii ooocwtsiu iSo|to 0 57S ouo 
... present day. The total yield has therefore increased by about 
: ,md the yield per acre has increased still more, the actual 
1 5 . jj ewts per acre in l- s n} and jn.5 ; cuts pci aeie at tlie 
:i, nr an increase of 7 \ per cent N<» other Italian emp can even 
:heM- figures, as shown by tin* billow ing table: 

; ; 1, ( v/W./s <>f f<vva/> in Itnlv in i>So <mJ m loon 1 < 1 1 4 . 

Yir 'l. I !11 111S 
l*'« .life 

IVUTtlt.<;;r 

' s> ' ! *4 nr-, =4 

WluMt -0 : 


: 1 tin- other Cereals require Jn.J") per emit ot tin* value oj ihe cr«ip 
rice cultivation demands Iroin 1 ; t«> 45 pel cent 

wheat at just over u s per cwt and paddy at * v to 1 ml. 

■ ; • value of tin* crops per acre excluding ihe milling is as lollnwst 

> if'M Cn-l of 

i i ■' 

Wllr.it ml. pel -H.O ; J>» > ,1 .* ; 1 l J " 

Ki.<- -v. ■ i : ■'> V ■* -< - 5 i 

figures give some idea of tin* benefit to tile cultivator from rice 

.on. 
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The effect of rice cultivation on the health of the inhabit ; 
by the greater diminution in the death rate from malaria in 
between the Po and the Ticino in proportion to the increase 
vation. The diminution in the death rate per thousand ir« o. - 
i875*rNH.S to rqoJ-iqi2 is shown by the following figures : 



ia;5-iS s 8 

1 ■■ 

Novara 

2 *. 68 

1 s.e 

Vf-rcvlli 



n'1.5 

Pavia 

- 4 • uy 

I t y . O 

Mortam 

27.75 

15.2 


The writer compares these figures with tliose relating t" 
of the same region when* rice is not cultivated and shows t li.it * 
tion in the mortality during the same period is about the sana 
districts, though the former districts (e. g. the mountains of - 
considered to be very healthy. 

Although riee cultivation is said to favour malaria and - . 
fatal cases have been recorded, the disease is much less scrims . 
valent in rice-growing districts than in other districts. 

Tins is shown by the figures in the table i el< w which o v. 
number of deaths caused by malaria in Italy during the peri"-; ;• 
when the method of prevention of the disease was imknou:. 
death rale in the period iqio-iqr2 when preventive nu-.i--.: 
adopted everywhere. 

Thus, of 1 lit* total deaths caused by malaria during the tis . 
iqto-iqia, >5 per cent w\*re in nortliern Italy and the remain: a. 
cent were in the rest of the country. 


( out frtrisoH of the 
in 


Northern Italy : 
I'inhiimit 
Liguria . . . 
Lombardy. . 
Vriutia . . - 
Emilia. . . 
Res l of Italy 


numbers n f « icuths due to Mol nr in in ; 
iSpfj-iSijN and iqio-iqr>. 


Traiir.il |x-ri- •! 


JVrcc::! .. 
diiciimli 


5 s i 3 s 

tiS U u >< 

Sjj 'jti iff. 

1 oy> 360 33 .■ 

*»o7 101 If> ■■ 

-i-’ <**i ioJ'jS -I s 


Entire twin try ... 43773 n 20 s 


Further, the decrease was greatest in Piedmont, the a: 
growing district. There is llicrefoie 110 truth in the statein. 
fields and malaria are inseparable. 

The quest ion of the effect of rice fields on the physique of 
ants is shown by the proportion of discharges from the army. ; 
quinquennial period iNNh-iN./o the percentage of discharged sold, 
rice growing districts was equal to 01 a little less than those 0: ' 
bouring provinces, whilst the percentages in the regions of snub - 
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v are almost ‘unknown ami where the uul.ui.i is of .t mm h 
vpe, were much higher, almost double aiul even more in 


CROPS AND CUJ.TIVATIOX. 


- I.kathkr, 1. W. (tni{H*ri il Avjiioultur.il Clicmist), in .t/f »:>•♦»> . < I'i 
it i India, Chemical S,iu.\ \ el. ill, Xu j, pj>. Syi^ Fij*. i .*. e.tl- 


.•iniiimtiou of the c»hiuh -n of the soil ga^es, the .1110 >unt 
•hided a means of iiulie.il ini; the so invent 1 he oxygen and 
5 t. whether the latter had been merely liberated, or the ioi- 
1 The volume of gases in the sujl was deteiiuiued diuvtly 
; dit'ie iti‘>n i»f the waiter > ^ il sampling .q ip.n .*1 n-;, whereby 
extracted under reduced iiie-suie from a gi\en volume o( 
C i-ial apparatus was devhed for tin* determination of small 
g-n ami the ratios of < >\\grn to argon and nihogeu to aignu 


a it hin l" pel' cent, 
of the<e inve'tii’ ‘ti nts < 11 I 

.Liva.s follows The \«>!i!ii 
[• in is approximately c qii • ! 
:<• of the soil particles and 
» .iiious constituents detetn 
n the volume of t lie fie-h *• 
i the l i! particles, the Yohin 
ie-" than } per rent of ‘he t< 

- in "oil by w nler b never ex. 
during the wetHM weather 
per eent of the volume pi cm r 
ga- from soil which ha. 

; imre naturally <*« •] it ;»is 
it ion of oxygen bill the 


’u-a mmI and « } t I k* g.ees tiom 
■r r > I gas in tite soil .-s imnnl by 
to th.it obtained l»y ealeulalioll 
a. ‘ter present . Tin Mint of the 
i.ined separately h usuallv sonic 
1 il. indii at nig a * mall romleil 
ifofvneh o-ndeiiM-d in the I'im 
t.d ga v jireMiit. The volume of 
a’tly equal to the volume 1 I ua 
tlu: volume ot gas only ialb la 
nt during h-ng peri< dsofhot dry 
it lrHiIv Heated with farm lisa 
iigh }U'o]iot tioii of emboli dioxide 
uiorlions are soiiu what modified 


i tire ga-e*- in the neighh' urlioi d of the root<of ( rn(,il<t)ht 

• - iin-'i I a and maize sh '• id very hit'll pent lit age < f cm bon 

• '<■ and I< Vi percentage »'| oxygen fa. ; to 1 p ami small qnaii 

.0.= t*> 1 per eeiil*. Although earlx.n dioxide is e«’nsi 
■let ed by the roi,l< of higher ] da ills there i*- 11" evidelire 1 " 
:i«d aifnallv produced by !• wcr organisms. The liberation 
iie due to the agency <1 mi entirely diiineul cl. or- of bio 
y Iroin that concerned with the assimilation of oxygen or 
"i earhon dioxide. Although the percentage o| carbon di 
a'iv high, most id jt j;. pa -cut in the dissolved state in the 


011 ni\sivs ( 
v HI MIS IkY 
AMi 

IVlmttioi m»V 


j unc 1 'j 1 5 , Xu 5 ,-i. 
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The determinations "1 the ratios of oxygen aiul nitmge- - 
dicat e that the chief change* in the soil are concerned wit], ■ 
whilst nitrogen-assimilation or nitrogen- evolution in dry land 
limited that it is usually difficult to detect. On the other i - 
like the ga- from rice laud, the argon determination demoiwr . 
tainty that 1110-t of the nitrogen is derived from the soil and 

The amounts of the gases diffusing into or out of thesnii ' 
ciliated on Buckingham's assumption that the quantity of 
depends ujr *n tlie ‘ porosity’’ or interspace occuped hy the g . \ 

show that the dittn-i* m of the carl jo n dioxide is according to l*>; 
that the amounts of oxygen entering the soil are much great*.: ■ 
he expected from the amounts of ctrlxm dioxide or nitrate 1 
found concurrently. It is concluded that the diffusion of g. », 
r>f rj:-is inches is so efficient that. soil cultivation for the purp . 
is apparently unnecessary The well estal dished value of g ■■ . 
must therefore Ik referred to other causes. 

200 The Activity of Soil Protozoa. — k<>ch, o ]\ (Ues^aroh Fellow, v . - 
ColLi'c), in j”unutl >•/ .1 .;r « ulmral Kcstunh, Yi»I. V, Nu. 11 , j >ji. a 7 r i * "■> 

I ► . C , Doci'IiiI-kt, i'ii v. 

These experiments were carried out to determine the o 
proto/.oa in the soil and the conditions determining their ex>w -■ ■ 
direct metliod of examining the soil microscopically was found 
lactory. In each ee.se a -mall portion of the soil sample w. - • ; 
glass slide and stirred with, a few drops nf tap water. The time a 
water and soil were mixed was noted and the examination corn;.]* • 
two minutes. 

Twenty greenh uise soils were examined in this w.iy 
cases active protozoa were found. In .ill tliese cases the soil' . a • 
structure and their moisture content was much above their on 4 .: , 

l'omtecn field soils were examined similarly and ill ii" * . ■ • 
motile protozoa ob-cived. Samples of -landing rain watr: • 
logged soil always showed the presence of motile protozoa. 

Kxperiments were then made with three soils ineiil . 
tempera! me- and with different amounts of moisture from 
times optimum nmivturc content. Xo motile protozoa wen- : 
in one ca<e. that of lit Id suit containing t { times optimum - 
in this case the soil showed a small depression in which a livi- 
liad accumulated: increasing the water to j ami 1 '■> tic 
resulted ill the appearame of motile organ i -ms at all lempe: * 

; C.» in each soil, It is therefore concluded that moisten 

important factor determining the exeystatiou of the prop-;/' . 

Atlempts were then made to determine the length of time : 
exeystatiou of tlie organisms. The shortest period of incut ■ ' 
tween _* and ; hours at a tempera! lire of t for the -a; 

whilst flagellates require from P to S hours and large eili .* 
Thus the microscopic examination of the soil under water 
two minutes will show only the pro-eTice of the active proton. iv .* 
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^ .... Intents in Disinfecting Marshland in Germany. No-mv \ . m i . t >, 

■ Vet. N" pi>, !•••• It. rtin, iVtotvr ,*c, oo*. 

-uy marshy soil with disinfectants icarbolincnm etc a tin \\\\ 

; i oiv-at increase in the yield This increase was more nuikcd 
-.■ufcctant had bom applied some time be tore sowing than when 
iter. The best return was obtained by the use ol horn So to 
■bolinemn per cubic metre. A oaibolincum lieh in volatile sub 
isnl tile yield more than »»ne containing less. Its aetionis 
: 1 k- number of bacteria and Nematodes in tin* soil 

B ..■*.* rry Culture as a Means of Utilizing Acid Soils U C'um rw i.i-kuk 

; . ; i:[( <•;- | u.f.Uao. : \ ' ; 1 . r pp , \ \ 11 5-l.1l W 1 H 

o 1 nvu 

::k' v . the best of wlneh, lor eiiltivatiou. is the sv\ amp bhiebei 1 v 
1 \ ■i'J’ >'nm) require : 

a- id soil, and they thrive Km in tli.it particular type of aeid 
•..asjsts of a mixture of sand and peat 

. drainage and llnnouy.li aeration of the sinlaee soil and 

. meiit but moderate s-»il moisture. link r stleli eondhions 

: A root lunyus w hich is believed to Ik- essential to the nutrition 
develops freely. 

■ ;..;;s liable to late spriny tiostv dmuld be avoided, loi while the 

- : ’.ml its,-!f is seldom injured b\ lice/iny. its cmp oi litnt is often 

this way. 

s. jjt the best way of prupayatiny the swamp bluebeiiy is by 
tile best wild bushes. ihaftiny and especially buddiny aie 
.'•> ior commercial plantations because blueberry bushes are eon 
slimy up new shoots fiom the stock. 

■ ... wild plant can be divided into as many as ;o plants each with 

■ ■ i ,’! portion of the root mat. ami, bv utili/iny the various methods 
.':i-n eutlinys, rooted shoots, root ciittinys etej as niniiv as l >00 

: >ceii made from a sinylc very la rye wild bush. 

' ! loin eultniys or rooled shoots an- reads' Jor a permanent held 

::eii tlu-v aie 1 or .> vears old and <> to jS inches liiyh As some 
dniosf eoinpletelv sterile lo their own pollen. it is importanl 
: 'it at i« in should. m»t be in. ale up wholly ironi ciittinys li'oin one 
-1 -tucks should be used in .dteinale rows. In the permanent. 

‘ Hon tl’<- biisln s should be s< t s. teel. apail cat'll way. J he 

■ 1I1 1 be phmyhed to a depth of about X inches and repeatedly 

otherwise tilled duriny the season preccdiny the planting, 

’ > keiji -hewn all competing \a yetafioii, ’Ihe lillaye ot the plan 
tin vouuy bushes have been sel should be shallow and it is 
apli'-hed by a small liyht. spriny t< k dh enllivator with the teeth 
' loyether 1 hau usual. 

■ o! drought, subii 1 iyation m.ivbe used on perfectly level yrouml. 


!V 1 j. j ,■ . N 
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but on uneven areas surface irrigation, if accompanied by gtw r . 
preferable. 

Fertiliser experiments have shown that lime is positive);. - 
blueberry plants, and that stable manure, while producing . 

stimulation of vegetative growth is likely to cause serious : : " 

An acid mixure of the following composition, at the rate of : 
per acre is recommended : 

! 

A* id plni-.ph.itr diii'h tirade, ali< »u t 1(1 [ht vent available 

pho-pllnrk' ;u;iij) 

Sulphati ‘>i |*.i oh : s«> j*r ei-nl 

Sulphati: i if :iitiiii*<nki i*-r util uitrn^n) 

This and similar arid mixtures have ln/eii used with sue* - - 
berry plants in l>oth pot and held experiments. However, us ■ 
is required to make swamp blueberry fruit abundantly and < \ . 

in suitable peat and sand soils properly handled, the use oi i 
commercial plantations is not at present advocated. 

The plants in field plantations come into bearing when . 
old (in gieenhoiisrs they often ripen a few berries in less than a y<- ■: 
bushes of the swamp blueberry often live 5° to ioo years bear:::. 

A plantation near Klkhart, Indiana, about 2 l .> acres in r\v 
between Kjio and 1015 when it was 21 to 2 h years old, the full 
and receipts : 

Avenue* yit-M p-r acre i ;n :• 

» price* p«r quart . 1 1 % 1 ' 

reeripts jut uerr Ji aui 

profits |kt aelv » liu 

The ex] tenses were : 


WcvUimj. cull tv.it i* oi and irrurati'<n .... S jo 1 

O' isl nf pickim; - <1.115 p* 1 

(•riit-r.il inst >>f m.iinh tiaiuv of equipment Mm {>■ 1 

fiitmsi 1 

Ta\»s J. 1.11 

Dvprivialimi « >r -itikitie fund .|M> 


This plantation was matte by transplanting wild bushes u 
tion as to productiveness or size of berries. With selected vp 
yield should be greater. 

Conclusion : " The introduction of tile blueberry into agrr: 
a much more profound significance than the mere addition <•: 
agricultural industry to those already in existence, lihlelx::. 
best in soils so acid as to be considered worthless for ordinary 
purposes, Their culture, therefore not only promises to add In ? 
welfare through the utilization of land almost valueless otherw 
offers a profitable industry to individual landowners in district- 
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. .iltunil conditions are especially hard and unpromising, and it 

* iKissibility of the further utilization of such lands hv means 
. ,, adapted to acid conditions ;i) 

p,. y sorplion of Ammoniaeal Gas by Superphosphates and the Use asFerti- mvwki 
“'■" the Phosphates thus obtained, omu-ii, in Attsehn* >»t wti 

,r j Vcl. i., pp. i 3 Hi I,dpziji, 1 aim. try n, lain. sum ki' 

.cal gas oil passing over iTcsh or dried superphosphate is readily 
this fertiliser with the production of heat, One molecule 
. , phosphate absorbs 4 molecules of ammonia gas. Owing 
, an contained in the superphosphate, other transfoi mat inns 
, ■ which the final products an- insoluble phosphate of lime and 
aumonia. The reaction is as follows : 

. !1, ^ro,) 2 -t- 2 Ca S<> 4 . jILo jN H ; l • tNll jK SO, 

-f Ca 3 (ro 4 ) s 1 IUO 

•••iuble that double salts are loinied as intermediate products 
• • > ie act ion is only complete in an aqueous medium. Theme! • 

,-ats of phosphoric acid (l^o \ absorb 40.4 parts of ammonia- 

. peri mei its, the writer used liiicly ground fresh siipet phosphate. 

-aig a current of ammonia gas over this in a revolving drum. 

: part of the gas was soon absorbed. This absoiptiou set tree 
: a that the water in the superphosphate entirely evaluate* I and 
:< aiained in the drum an amorphous drv mass, easily ledmvd to 
; \e unabsorbed ammonia gas Call be used to repeal the pimess. 
r to obtain sufficient of the fertiliser foi a mamniul experiment, 
repeatedly treated varying quantities of superphosphate 
with ammonia gas. It is considered that the proeiss eould 

• i.Mrially. 

'lowing is the percentage eompositioti obtained by passing 
■! ammonia gas over 3 kg. of superphosphate : 

: •'•epic} 3 - 1 - Tolal Miiplmrie .aid 

■: 11 7.1 ■; Sulplmrie ;u id soluble in water 

•■.■h-.JU' add ..... oi.71 Oxide of iron and alumina . i jS 

a id soluble in water 1.1.3 SulMamvs insoluble in hvdio 

j 1.7.11 chloric add s 

; ■!<■ in water 3. 3-1 

'1. l.e help of these data, the following percentage emit posit ion can 


li ,'iw^eojiic water Vl ' 

iiph.ile of ammonia . . M '/> 

Uii.ileie phosphate -'74 

iiiealdc phosphate pi.io 

Mdphatir of lime 1 ^ 

l'ho'.pjjute of iron nnrl alumina 

.‘n-olubk* substances /silicxi ctc.J A ~ f > 

Total . . . <i<, 7 1 


this subject : The Agricultural Utilization of Acid Lands by M cans uf Add- 
f >nhd States Department uf .1 .■ -multure, UnUrlin, N" t., 1013. 

{Author’s note). 



MAM kl- AM) MAM KIN'. 


-544 


The phosphoric arid of superphosphate treated with an a 
almost always insoluble in water, but is readily soluble in \\ : 
of citric acid, as the following experiment shows : 

5 gtns. of analysed fertiliser containing ih.yj of tot:-.' 
acid were shaken up with 500 cc- of 1 and 2 A, citric acid 
spectively. The amount of phosphoric acid dissolved was as : 

1) In the 1 solution of citric acid : i-pG/; of R,< > 

2) In the 2 ’ 10.27 

The phosphoric acid lrom superphosphate acted upon ; 
gas is easily dissolved by water containing carbonic acid. 

The ammonia gas absorbed is not liberated from the m:: 
when this is kept, ev- u tor several months, as is shown bv : ' 
figures ; 


lmi< 


i t ;»<i. ill'll- 


Man h 1 . 

May 


In order to determine winder the fertiliser thus obtaiia : 
able for manuring crops, and could replace ordinary “ Amm"V 
phosphat ’ ' (a mixluie of superphosphate and sulphate of . » 1 ; i : : i 
writer made, from loi ; to 11*15. numerous comparative maa : 
ments with oats and white mustard grown in pots and on ]■'• 
metre. He obtained, on an average, with ordinary " Amnion:.;:. - 
sphat, ” mo units of return, and with the new fertiliser i<*i ' 
that the latter fertiliser is no wise inferior to the funner. 

27 * Manurial Experiments in Germany with New Forms of Nitrogenous Fo 

SaiMUI>i:K\\TNI>, in /Vit.'MU Pi, . Year \ N 

January 1 • . 1 (• . 

During the last few years a large number of new forms <■: 
fertilisers have been recommended in Germany. The follow::, 
principal : 

“ St ic kst • > t f sk a 1 k ” !i) ; nitrate of lime (under tile names 
saltpetre and Schloesing saltpetre) ; urea ; nitrate of urea 
nitrate; ammonium chloride; double sulphate of amnion!.: 
ammonium carbonate. 

The writer has tried these fertilisers on different crops j • ; 
gar beets, mangolds, oats, rve and wheats in the tit Id. in order 
tluir productive value in comparison with that <*f nitrate ni -■ 
sulphate of ammonia. The following table gives the nitrogen : 
of these fertilisers. 


{0 The I'.crmun -> Slickstnffckutk > is imuh 1 tie same as Nitr«>!im i*r C\ 
merely a slight variation in l he pruccss of manufacture. 
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„■ : uc *'f 15 u 

\ Norwegian cvdqMri.- ; : ,, 

• ...-.- ,.f lime , . , , 

1 j Schkiesms salt j Mu- : > > 

•nium nitrate < < 

nit! in sulphate > 

chloride . ; 

•. ,n oi urea . • .... ; p< 


.% :ii the double sulphate id ammonia and soda and ammonium 
v pot experiments luve Kell made loom the results of 
ients, the writer draws tlie ii'iloning conclusions : 
iiiomuni chloride has the same productive value ax ammo- 
The double sulphate of ammonia and soda, has accoidiug 
sju-riments, the same cited, Both these fertilisers can thus 
; .:![< ‘mum sulphate. 

laiouimn nitrate, urea and nitrate ol uiea geiietallv give the 

> sulphate of ammonia ; 111 some easts, they aie even equal to 

1'rea, and perhaps nitiate ol urea, alom- have am piaelie.il 
uirnoiiium nitrate is liygrosiopic and iradily explodes 
\ • : . .1 1 in may give tile smile results as the plecediug. but it is onlv 

• tlie weather is very dry during the chief glowing peiiod in 

• i.cM he admitted that its product i\e value is a little lowei than 
• • . ,;ii<»ve fertilisers. 

V ;. Ur of lime has the same produelive value as nitrate of soda 
::;o;i hvgToSCopic, which deei eases its uselulness. Potassium 
sv productive value than sodium nitrate. 

R -.«Tit investigations of the Action of Manganese on Plant Growth -o. Mi 

> im L ritH:- uv.’f <1 it'ilunu. V«d. X I y \* III, P.iil. i<» ii, 

• - M-»kn:i, on V 

- • m the Biochemistry of Manganese : the ratio of Manganese to 
'.iiation - AYf //«’ Islitiita <!’ iihi'hirrjawnilo .ii Adf/Wh 1 m 1 51 has 
' * da re is a definite optimum ratio between iron ami manganese 

al that the failure to recognise this tact probably aeeoiiuls lor 
. ■ lit y of the results obtained with manganese as a manure. 

. into account the facts observed by Muno/./i eoiieeniing the 
:.- iuii;al reatioii of the manganese salts with other compounds 
..’id also the effect of the added acid radicle, especially tile sill 
Miter carried out experiments with sodium sulphate in addition 
pd.'.te of iron and manganese in quantities containing equivalent 
"■ • ■'iiipiiate. 

■ •-aelusions of these experiments are as follows: 

■ . he addition of sulphate of soda or of sulphate of manganese alone 
v advantageous results, 

•' 1 Hue 1 , X* 1 7 «-i ; ;ilso IS. mi: N 77 Is for \ N'“ (rf 7-?. I . I' i'iis, 

UJ). 
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2) Sulphate of manganese (apart from its specific toxic 
quantities) had rather an injurious than a favourable action, v 
responding beneficial effect was due to the S< \ radical and t:..- 
soluble salt. 

.)) The results obtained suggest that the varying effect^ 
manganese may l>e attributed more to its action as a soluble • 
particularly to the acid radicle than to the specific action of tl. 

Another series of experiments was then carried out to i 
action of compounds of manganese with similar compounds ■ 
(preferably sodium since its effect on vegetation is very sligj.- 
The chemical equivalence of the anions was taken into ac< ■ 
resprmding weights ol the same acid radicle were used in each > 
be able to compare the action of the various acid radicles. 

The experiments were made in 1912 with maize followed i. 
in 191.J and in 1915 with maize in earthenware pots. The 9 
per kilo of soil were: manganese 5 to 50 mg.; iron 10 mg 
to 49.95 mg. ; sulphate radicle ^.72 to io.4-.J9 mg. ; chi";: 
64.^5 mg.; carbonate radicle 27.45 t.o 1)7.25 mg. 

The quantities of manganese calculated per acre arc re) 
The limits of t<ixicily, however, were never reached, since in 
case the yield was higher than that of the control without 
The conclusion to be drawn from these results is that : 
pounds of manganese in small or large doses have a favourable 
cannot be regarded as a specific action of the manganese sir. - 
greater than when the corresponding sodium or calcium com; 
used. In some cases the sodium compounds have even sh<>v 
effect than the corresponding mangaiif.se salts. 

The results confirm, therefore, the theory that the van: 
manganese salts can sometimes be attributed to their action . 
dally if they are readily soluble) and to the acid radicle rathe; 
particular action of the manganese. 

Mew Observations on the Concretions in the Pulp of Pears, ic 

ami Rvii mein: ('.ahhii-u, in )■ ■«>>!,- tl ./r In N-vm.V .V u‘i<-nnk ii'11 
Scries 4 , Vol. XV 1, pp. i s s is-,. laris, Ikieinlx-r m : 5 . 

From research made chiefly 1 >u the Passe-Crassane va: 
the writers conclude that the much thickened cells occurring 
of iill pears, even tile softest, arc not stony concretions (drew ... 
the result of a disease of the utricular tissues (Meyeiy. It is . 
cells which have become lignified instead of their walls remain; 
soft. The chemical analysis of these agglomerations of so u. 
cells confirms the microscopic examination. In actuality thc>< 
lar bodies are much poorer in ash than the thin-walled cells c< 
greater part of the pulp. These sclerotic cells have, furtlx ; 
of becoming sacchei iferous under the influence of dilute hydr* 
The writers think that they present a certain analogy w; 
albumen of the kernel of PhyUicfhus macrociirpa, which is ku 
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■ -he name of " corozo ", or vegetable ivory. This question is 
:he subject of further research 

Aih Composition of Upland Rice at Various Stages of Growth, t.m , i* i. 

... |. (). sl’orto Rum AiUkniIliii.il KxjK-riiuctiT St.tt i> *ti , in ] , ■ 

. Yol. V, N’ <», pp. y.\ ,< W '.t'hin<lt>n. 1> A V>viinUi i- f j, 

. . "f work mi the effect o( the lime-mdueed ehlou>M • t n the 

• ; i t>i the plant it was nevv^. iv to know how the inm content 
; varied with its age. 

examined were grown in l‘< i‘o* Rican redday s< il well Mip 
hih.itc of ammonia, acid ph'^plute and minute of p»»t,»-h. 
■.viusions from these result*' aie : 

credit age of j jot ash, phosph"iie acid, ami "utpluu in tlu* ash 
vl. /lit above ground decreased with the age of the plait, while 
:■ ^ed and the nitrogen in the < li y nutter dcelcn"ed uilli .-ge. 

. eri.d jKirtion of the m.ituie j'i.<ut at i j ; days w itli upe giain 
:* li that of a plant in ; days old w it li the panicles jimt out . mu 
-1 ,{ m* unit of lime. ill 'gm-si y and plii-^pluuie aeid. 'liglith 
h'imr. chl' iine, nitrogen, end -ilit* ■ mueh les' ''"da ami mud 
:« iH.tash. 

y; s\ the iron content o| the adi ot the whole pi, nl \a.iicd but 

■ r age of the plant, the pcn-uiiagc <>i ii» ti in the adi «»l lie 

■ . -id leave* dccieased inaihcdh with it' age. The withcied 

■ •! i.av 1 1ms contain a much gieater |u-icciit; ge of in it in ihea'-h 
*:ve or live parts of the plant-, imlie.-tiag 1 hat inm. like >iliea, 

> rfed or leached out from, the dead tivaie to the * .-ii'e eslent 
• mineral elements. 

a . i"U* to tlowering the percentage" o| di\ mat tel in the gieeii 
oh in tile dry matter sccim-d to he itithn-m ed hv tile cliei t < t 
’ •;! the growth of the plant Thm, with dry weathel pietrding 

‘he percentage of dry matter ill tlsegicetl plant wa* high and the 
*.*■•] adl low. 

A Method of Prophesying the Life Duration of Seeds, o<m» ki k.\v .m-i e.i«iv» x< 

a t tiu.nl of Itnlany, I'lihiisity «.! Cllii.uM' in I’fdiJnt. ■> ').<■ StUi'.tuii .If,/ 
Vol. I, No n pp. ) IS U.iltnijoTc, Mniell I ■»! * . 

. viabililv of stored seed- li.e- been attributed fo cxlmMiou 
■ - ' d and degeneration < i digest j\e and oxidising rn/UPcs 

ad and on z vines, howevei. are pre ent in lull lone ioj <-» me 
' ■; bilitv is lost. The writem "UggeM tint, since the viabiiit y 
: 4 b riser f temperature and m- Mureo ntrnt ofthe'e-ed. it is due 
.minium of the proteins o| the plasma <jj tin.* embryo 
ad Martin have shown th.t the coagulation teiii] endure ■ 1 
a ! a. lived print lmt a function .»f durati* n of heating, percent 
■-v present and the reaction of the protein. Hioj.ia established a 
: t ure formula for the coagulation of protein ; / a <* log /, 

■ temperature. Z -■*- lime in minutes and </ and b are constants 
liters have made germinating tests at different tempi* rat urm 
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>how ini' that the formula. is applicable as a temperature-lik- - . 
mule for -eedv The seed'' « f Turkish Ke<l wheat were used. 

Severe] l. etom limit tile application of this f. rmule. viz, ; 
j < Incrre-e i | acidity ot the seed hastens coagulation * ; 
teiii 1 -, occurs in '■ecd- of fc-wi'iir. 

-■ i redi'ijer-. ! "I cell proteins takes pk ee coineiderUh y 
at ion inactive plant veil". At higher temperature co. gu;. 
u pid and rcdbpcr'al prominent . I,ow water content : A 
rtdi'per-: ] of protein- si. that this fimula may i nly apply t< 
w ; ter content <<r only under i.ojiditi< m of fairly high tempera. v • 

Tim the* ry sbms ] - -it ilit ie - of throwing light on the a *■ : 
oi viability in -eed' and of leading to a quantitative statetner: : * 
lie.!. nee of vaijoiu '•ton ee ei ndiik ns fespeeially m< isture . 
tun- upon the longevity of seeds. 

j;t> The Effect of Green Manures on the Germination of Various Seeds. 

!•:. H. (S»vi*:ty of \mrtkMii tri ioP V, IuUustiial Buclui' !■ ,. -. 

N. S., V«»l. XIJI, No. 1 <>-i, ]j. 30'. I.ai:ea>Wr, l‘a., 1^1 5. 

W hen green manures aie t timed under and the soil plnnl i-i! ia : 
a deuc.i-e in gciminetiui me\ result. This j.:i 1 bkm we* i : -; 
sul'liciuit in i] j* - it :■ ik.'i- to warrant a series ol field and laborah 
ill all eildeaxeur to |in<l •-< ire explanation for this pllelionun. 
that might In* offered to a.eeount for tlx harmful influence of cn : : 
on seed germination are : 

l i that the green manure n<»t only causes a innrkfe a 
number of bacteria but also a charge in tie flora; 

j) that the great ita iease in Minder <1 bacteiia hmA. 
silde accumulation *«f some substance or substances, t( xielo g- • 
i) that the rapid multij lical ion of microorganisms gu at! 
tbeir metabolism. 

In order to gain m-hu* idea of tile practical importance of i ! : • : 
series of held tcMs was conducted. T he results of this wi ik >1 ■ \ ‘ 
green el<»vei oro.tt tissue is tinned under and the lard ph nU-d it: : 
there b a distiuel decrease in the late <4 germinetir 11 with c< in : 
and huii]> seed. The cereals. i.»m ; ml oats fail to show . 1 y 
green manures. After twenty-five d; ys the injuik Us factoi Hiia ‘ 
disappeared entirely. I'nder greenhouse e< millions it lias l-eu: :« 
small amounts e.gs per cent. < f gucii nn. nines are injuik v i *■ 
mination of cMP n seed, l.aiger ; nv lints are more ef:'ceti\c . 
tion of calcium carbonate to the green manure laib to prevent *A-:: 
action. The degree of retardation seems to vary m nievTrat v 
type ; in heavy s< -ils green manures ha\e their tno-t marked efa * ' 
more a.11 inert* >se in moisture causes a decrease in rate of gen: ’ 

When peptone and casein are added in the same nitrogen : - 
green manure. n«> decrease in geiminatif n is noted, tmhiblee'aii • : ' 
amounts of 1 to 2 per cent, retarded the rate of germination 
cause the seed to decay as in the case of green manures. 
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timi" '-I vMrbi'ii dinxidc .-nd .■mil!, me. in -uvu luamiu 
■yi.n.hY Analyses failed in mva the pre-einvni tlk'-i 1 in n'.i.-uu- 
t* 1 aim uht fi r the injinv in HI h! i;ein'm.!ti. !!. 

p t huhangeof Ions between the Roots of Lupjnus a Ihus and Culture Solutions 

r\i mi* one Nutrient Salt. — Tkvr, k is .»n,i hahth n\ it. n. itiuu.iu , i ri.,ni 

V; 1', C.) in .b»M J. un..i : t ' .'.i« » . Wl. II ,.V <.i j. : ,< y>. 

■ I'.i. 1 mu.' wi?. 

v.t lk » n the Ante$;» iipih « ; vUeln l\tes with u-n. id m t 
; - rlu'wn th.it eli-niptimt k ^iMiet in o m. 

■:». ^nrsiuiii nitrates in eqtiiu * iivului ]»m ■]« ui. -m. 1-ut ti .. l j. .-t 
: and t< he equally nd in r\ m Inti* n whieh did i a | in, in 
■ ,■ nvleeule i i the eeleinm nine > f n;. ^iu-n;ie. Is u> t u* 

Ti . ii even 1* \\er rutin • I ee-eium toil*.. ^lie-inn i. t . ! ues 
- ■; :eti*;v n\ ermine the delete!’.* u- el feet e\eited !\ ui.t’jn -inm 

•\t ! u< pk. ehsnrptinn end s;l'< th uppe. J tn ] e int.iet lit'" ii .( !t 

■ Men.'. The'e invest ire ii* : -liexeierii e* ntinned w ith i iln-i 

(i.,. daSO,. .Mi^.\U. { » 2 . K.\n.„ K.Sty KlU’iy KCl 

..d Mirir U<Vet "ii p nt ip< \\ Mi in 

i i et ncentretinns n-nd v. . ■ «t*ii’.peiehle 1<- the n in m 
•er tn ihe les- o menti; ted ii m hni< n>. in tl e e, -r < ; - :t.*Je 

• < -/.the i; •n««;e< 1 e« ncentreti* ti ii; the * nltnie -« inti* n n. - let 

• • ' < ft he s me single must it y.ei it ;-ir.< r.i; ;\i i. pe s* i! '« hit n m ■. 

M e re. eti< n el the ] 'lent P w . t < I eh et n 1\ U • w. - "t i i< lit-t 1 . 1 Mm 

• ‘i. lif M'i t<» Ihn-e • eenriin^ mnler n;:tni; l e> mlili' n v -. 

;• - :■ i;inl that the n nts i t I . np n in <}.-ikiu “ in iln 

’ : -jive u]> their suits t«» the netei ;*1 e vuiviiin lute mil ; 1 1 lie He.it 1) 
et neetH'- tllPU^h exhnM't i< I! - t" tile lecl'.r-. I'M. 1 - leu; (!i 
- • h"'i'h;ite i KJI 2 I’0 4 : .'mi ]« t U'Mnin ehi< ! ide M«lnti< n- ;.r1 e’en 

i. 'hu tilled x'eterut the e» 'inent teMnje- v 1 'idied. S» lnlii-ns i t 
• ... n- end jv.tiKsium nitmte "lu-v -li^hl al-'< lyiinn h> ti e i* nt 
•. ;-e differ little fri'lllthe iihn-j-hnlr end »‘ld ( lide. S« Mill i< re < } 
i n*le;iet essentiully like | k 4 ; = inlii nitrate end 'iil|iliete. 

■ . "I me^ne^iuni nitrate end in, tineMnm -nl^h.'te ■ ti| «•) « t a 

' 'Vtinel eh>ni]itinn j»h:i^e le'-nltinv; in e net vt i'l "I "-dl* !" 1 1 h- 
. ' *■ mnre <!ilute M-lntinn^ Mine. . nel b < t -ell- eml the higher 
■■ ' i " >h<*u e tnxie eel inn. 

i.itrete end eeleinm Milj>h. 1e in ell e< neuiti; ti‘ ns • tr.died . u 
• il ed hv tile rni.ts end nji]*; rentlv mnMe the |*i, nt' t* u-tein 
: the sells el reedy jnesent in th.e tisMH-s. 

A Three Salt Nutrient Solution for Plants. - sumvi . .1 w in Anutu«t, 

’ . V"i. JI., Xt>. 4, pp. t = 7-j0o. V‘«n-iM«r. I ’a., April i.,u. 
liter <li»eusses the relative nu-llu-dv nf mid T* tlineji; in'- 

■ Sin< e these ere fnnr--. lt niixlun- the vritei pn | 

"hitjon crinteininu; thr«* ^ill- pie -phele. «;■! 

1 Kt. i'll 5, No ipjn. ^ 



35° A<.kfcri/n kAf. hot any. - an^iisTkY and i*HYsioi.or.v o; 

dum nitrate awl magnesium sulphate) which do net readily 
Tlie mixture \v;*s tested in solutions of constant molecular i 
( r . 75 ntmuspherci, but with varying proportions of the v.-.: 
tiient 4 -. The plant > u»ed were wheat and buckwheat and the o 
pared with tho~e obtained with Knop’s and T-.ittinglli inV - 
as follow*- : 




Tottingham iwlival.' i.oo — r.n — — 

Shrive (wheat' . . . i.oil 1 . 12 — - — 

Sbriw (wheat) . . — I.oo 1,16 I j 

ijhtive (l-urkwheat) i.oo — 1,21 


Thus the thnre-sdt mixturem proper proportions is not on!, 
suitable for plant growth l>tit superior to either Tottingham - ; • 
four-salt s« lutions. 

Tile be *4 vdution for wiled a a* a> ! »lio\\> ; KH 2 1 0 >, 

Ca (X< >.p 2 . ’oo*jj n*. ; Mg S< ) 4 , '0150 ni, in volume-molecular ' 
cent rat ions ; hr buckwheat K. 1 1 2 1 ** b ; oiil m; Ca iXt*. » 

Mg S( b- 0200 w. 

i.sj The Secretion by the Roots of Substances Toxic to the Plant. 

M MUS, in Kt , ;»«• »><•>*«•/,</<• ./«• li >\tnt Y-»l. N j»p. I’ a: 

\<: \ s 

With the object of determining whether the roots of higher ; 
capable of secreting snbstanees poisonous to themselves the writ. - 
series of cultures of peas, the roots of which were allowed to dew -y 
tilled water. so as to eliminate the factor of the decrease ol 1!. 
substances present iti the solution. I11 addition, the cultures \\< - 

aseptic, in order to exclude the intervention of micro-organisms. T:: 
were sterilised by being placed for some moments in contact w:\\i 
alcohol and subsequently for 2 minutes 111 a I solution ol ha ■ 
mercury. The results obtained were evident from the 2nd cr**;- 
the difference between the roots of the peas and those of the c'. :* 
distinctly noticeable. The water in which the root system «■; 
pea-seedling has grown manifests distinct toxicity to a setoi: : - 
an<l this occurs in the absence of all micro-organisms. After fw. 
rimeuts to dispose of any doubts that could possibly remain a> ‘ 
tliod of sterilisation and of the different conditions of the expe: ’ 
erally. the writer concludes that the roots of peas secrete sub-: 
ing a toxic effect even upon the organ which produces them, e: : 
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any bacterial intervention. As other expeiinunts h.ive 
: the carbonic acid produced by the roots only e.uises a 
, comparison, the decrease in the yield must be .iUnhuKd'\o 
■aces, the action of which is not diminished by raising the teinpe 
solution to i2o° C. for a period of 20 minutes. 

• : the w ater in which the root system of the jhas developed, om 
..a nitrogenous substances in solution. Cultuus of mai/e in 

oil peas had been grown and mv versa failed to uveal any 
‘■■■n on the part of the secreted substances, 

Citation Experiments with Sweet Potatoes. - H assi 1 i*ki\a. ioinkkh ,m.i 
\ (Plant rhysiulopsts. Buu-iujvn’Uiii liulustiyi in 4 

■■.<■] v. NV 1:, pp. W.ishin^tot!. 1) C , lUivinKi |.,f. 

experiments were periormeil t- determine the eoucl.Miou. i[ 

■ the seasonal changes in the s U gar eonteiit (1 sweet j K t aloes 
•expiratory activity, and incidentally to deteiniiiu* whelhei the 

: ills <*r the disaecln’ rids < i the^urt jiotato hunisli the chid uu 
•r piration. 

«-et potatoes were placed in water j. cketed ineuh.<i<»i at a 
. ■ I " C\. alld the carbon dioxide « 1 respir.;1» u collided by 
. ili* n dioxide- free current « 1 ir thiough the -}»i u iiit into 
- ? p f! t. sll. At the end ol e\eiy .* | hours the amount « I eailn n 
determined by precipit; tion with 1 viium ehlmide. 

'•ants of moisture am! Hig; m wen* deteimiiied . 1 I hr beginning 
: the experiment. 

l alts i-howed that there is n< general e*!nel..ti* n between the 

• onteiit of the sweet ]*»!: to , t:d tl:e u-pii. to ty ,eli\ilv. Tlx* 

. itivity diminished with the r< iileut <1 ledncing Mig. r. indieat 

degree of correlation between tlir-e tur feetorx. but. in ditu-ient 
: ‘ 1 - . xva nal changes and eiivin unieiltal eomlitii jo el. eat eh: 11- 
‘it ion which tend t* Ob'-due ; nv siteh eorrel. tion. 

’•■"'eiit‘1 with w( umlcd roots indicate tin t tile Mig. r v nteiit is not 
1. ct<T in the respiration of the sweet p.-lato The reducing mi- 

* immediate soun*e of respiratory mateiia) and tbc a; in- Mig.ir 

• a ruled dees not appear to be readily utilised in t lit- ] * i« ce-s of 
•’dole stareh and other carbohydrates are present in abumlance. 

Relation of Root Growth and Development to the Temperature and Aera 

? f he Soil. - 0 \.\Nu.v W . A in . I »i ( j.a.fi! /• .<» /).<.'>« nv, V««l. II, X" . |>]< ■ i . 

••:•:. Pa M.iy 1 -,1s. 

; -‘ l -r di'CiPHs tile soil theim* car; j di urouh m; He ..t tbi- Tn -* it 

■ ■’<■ lory in relatir n to the gn will of species ving unlike u ot 

■■■'- vclutwii, InUtjUit ri’( 'pf<iit(<)is and iij-nulhi , a ni< >’!<•). 

’’'th oi 1= niis. the mean in; xima in rpio r, ngid fr< m 111 

!■* *' C. in July and tile mean minima r; nged tn m ;a," Id ;o. 
nie months. At a depth »i go cms. the me: n maxima ranged 
. in Jumuirvto ; /' C in Julv, whibt the me; is minima were 
d-./'C. 
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At a depth of «»/> metre- the mean maxima ranged betw*. 
January and I'j.J* C., in July. 

The growth rate* of t lie roots of the three species were >:< - 
box culture'. 

At all temperature- the roots of Pr<*\of>is grew more rapid! . ■ 
of I'trtifjiii.-rin and <)p:tnlu. tliis difference being especially mark- 
r. '.tu re- below j- "C. amt between J< "and V °C. At a temperature 
growth r V a-fN in the the two latter species but (.oiuima 

of the former. Thu- the 1< w temperatures of the deeper Save: 
do not i nhi 1 dt the gn».\th ot and as the ro< ts are not 

in tlie aeration relation, deep penetration re-ult>. 

It appe if- that iiei-piv penetrating not systems are only h:. • 
deplli of soil, whereas>li;iii)v\ rooting systems are more subject 
mental limiting factor-. The roots of Opunlia and /mio/anr,’./ 
under la.eourable cmidbiMi'. grow nearly as long as those <>1 P; 
sen itiveue-s of rout- to environmental conditions would eppe..: ■ 
port at factor in the di-tribution specie-, the species having!:. -»•••• 
roots being most re-trieted in tlieir (listrilmtion 

2 -S | A Study of the Relation of Transpiration to the Size and Number 01 Stoniaa 

MUl vscm.k W. I,. C in .1 n;trn,ni l! ■>! my, Cut. 1 1 . N'u. /,|)|i. ; s 

Pa. XuvoinlxT i i! 

experiment - were pei formed with lldiaitfhu* nnniuis, 7 o 
tani. Pd ur^iiiinm Pli Kt ohis .a/g('n\, Primula wjb >/-/•. A\ 

muni I'rilit am ^a/ienm, and / i m /v* to determine the amoai * 
ration in relation to the size and. number ol stoiinlaper unit > ; *: 
surf mh*. 

X> definite relation was found between the amount of trail'- ;: 
either the number of stomata per unit of leaf -urfa.ee or the k y 
sb>m it , i.l p >re in the different -peoies investigated. 

It would therefore <eem that tile amount of transpiration i- a •* . 
entirely by stomalal regul itiou, ami that the variations in the 
water lost in different specie?* can only be explained by a com h 
eral factors. 

285 - Translocation of Mineral Constituents of Seeds and Tubers of Ceruir Px 
during Growth. -- Hcck'ucr.O. I>. (ClicmUt, Kentucky, Agricultural Pap 1 " 1- v ' 
in J->ur»iil A. -jiraliut til Yul. V. X" n, pp. imo 5 ;-. Washim: 

tvnilxT 1 5 » T'Uv 

'I'he tran-loeation of mineral matter {phosphorus calcium ; '■ 
mugiic-ium and silicon! fmm seed- to the parts of the seedling' 
gated in the case ««f Pfuscnlits ; Vyo'b. Zen Hum and the p <l t *■ 
luh. rixiun). 

The seeds were germinated under sterile conditions. S<ma ’ 
with perfect cotyledons were selected and grown to maturity 
water. The plants were then divided into roots, lower -trim • 
dies in height!, exhausted cotyledons, upper stems fa inda- 
leave-. The liquid rem lining from the cultures was evaporate': 
and weighed. 
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1 1 ii of hems was germinated similarly hut « w\\ ..Ihn,-.: 
. first radicle. The integument and cot vied- mx were c. u i, ih 
vaulted separately. 

,?v. mnt of a*di in the tau -eries of be n- \\;.x w K -\\ within v \ 
The percenti le distribute n at tlu- v. ii' 

• ^ as pillows : 


ItKMphi'IUS 
.ii 1*,0, 


M.Oil.'xU IV 


47.:o 

s.7* 

1 3.00 

-M-34 


i'- "il 

=, 1 if.:) 12.31 


approximately S"'percint o| the lot ti minn. 1 ! m.ttn 

• ■nv retu lilts unused. the other half bring 11-h u\, t » <! It tin- 

• I tile plant. most of it . ivumul.ting in tile !raw- n<! 
A notable amount of the e.li iuni .'inl'ilir. . n iminl. l« in 


aliments were carried out within ii/,e, ns 


v Mined tubes 

for the 

<ivdliif. 

Tin 

a percent. -ge - 

ill- ? lihul i' l! 

i "list it units 

was a s 

■ follow.. 
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1 ‘■It 

1 '«*■ 13.2-4 
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'■17 1 v * 

17.44 

r.3.21 
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12.-, 

I 2 .«,I 
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In the cxiierin'-eijt with the potato. well deaned tuber- 
t<> ••pmoi in ;■ dark dr-et. When the tubers softened the spi. 
moved and the tuber- dried and analysed. 

The distribution f the mineral matter was : s follows ; 


fart 


Phosphorus Calcium Magnesia 

IV >* CaO McO 


New -pr<ul- 17,77 13.12 1 5. S4 12. C- 

Tulxr (t-xhiui-lrd j . ... 07.13 4 2.»j 2 65. 6S (-4. 4 


Thm, ;* v.« nsiden ble ; mount of the mineral matter rein; i: 
the tuber. 

The most vtrikiiu; i; et brought out bv these result < is tin : 
eonsitlerable amounts of mineral m; tter in the seeds and tide: 
probably due to tin- necessity for definite arm unts of the wri- 
con -.tit 11 cuts to pr< mote the katabolie changes « earning in the 
aiirl tuber during -sprouting. 

2 so Experiments in the Improvement of Wheat at Svalof, Sweden. Xn- 

in s. < ti . , . t • ?•</, >11 >r / hi'.kn“ . War XXV, Carl I, pp. .) • 2, lie-. 1 ■ \ . Si- 

The writer reviews the work of the past six years on the ini 
of wheat in Sweden and gives the results of recent experiment - 
types selected at Svalof, viz: “ Tatisar " and h'ylgia” whs 
adapted to the particular climatic conditions of Scania and yield 
any other variety under cultivation. 

The improvement work began in iqo*S with the introduction < 
Squarehead II ” and “ Sol ” w hich soon replaced the older variet: 
Squarehead 1 ” and “Grenadier” owing to their higher yield: 
which compared w ith that of Xative Swedish is as pillows : 

Nil 1 5 1 1 'IVIlUclit r 

r.xUu S<|u;ip.'hi-.i<l II 1 Kxtr.i S«ju.*u-ln-ad I 

< .1 1 •ii.irlirr III us Native Siu-'i-h 

The improvement of wheat in Sweden is a question of li- 
the caracters "yield” and ' resistance to cold ” be combined m 
strain. Ordinary Knglish “Squarehead” yields in Kngland 11. 
than “ Sol” and “ Kxtra-squarehead II”, but owing to its 
tauce to cold it yields less when planted in Sweden than the 
varieties. 

En 1007 a cross was made between “ Smaahvede" and “ h'xt 
head II ” with the object of obtaining a more efficient variety 
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iu j resistance to cold. A new type known as " Fvlgu " 
In n>o> the variety “ rans.tr" was obtained as a hybrid 
and " Grenadier ” and this has since Kvn improved bv 
A se parents in their turn were obtained from native Swedish 
"v.glish Squarehead, so that tile origin of " Paiis.ii ” may be 
: :.us : 




Swolisb 


Luglish Sqiuulu.k‘1 


KolU- X '-niMiliu 


experiments carried out , including held experiments. have shown 
! .aisar ” to be superior to the parents in combining tile rust and 
■ aT of •’ Kotte” with the lii^h prodnetivity . e.nlv maturity and 
< vii in characteristic of the " Grenadier " type-. In appearance 
- mme Grenadier than Kotte. The stems aie vigorous, elastic 
:.j.er than those of Grenadier and it is most distinct in its laige 
.t impact ears. 

Mgin of the “ Kylgia " type is as follows 


LmtrwitAf S'C.iat' Jx .;■} t-:iJL-ii- It S|«un lu;nl 


Kxli.i i X '.iM.a lin 


X i:\tr.t S'|U.i!ili«ail II 

I'vlL'ia 


S'jnarehead II "is more resistant to eold and stiller in the straw 
hvulc" which is a higher yielder and more rust resistant. 
Xning all the characters of its parents ” Fylgia gives an aver- 
' eld of grain but its straw is lev, resistant than that of j'.xtia- 
, 1 71 ( 1 is not suitable to localities where this character is ne 

0 series ot observations was undertaken at Svaliif from rqof> 
' e-'t the superiority of the new types bylgia and l’ansar 
■:<-r types. 

1 nervations are summarised in the following table : 



I-l.A.vr HKl.KM.W. 




iii'. jy.-r u._ re 


I'M- 


: ./>> l‘/l ■: I > 1 1 I jtz 



■J v-I M- Sir: ».jcs\ > iii . 

So! 

I Atr.i S'f.i.ir* In- 1>! II 
UWI.iilN I.hi.M, . . 


M ,w 5 4 '44 


• S'! 4 1 - 5 , 

M'i' 


ns' 1 V, 5 4 l'-<< 4 ' 

4-17 5)V t‘->77 4 5 

3 -Si 5 .'nr 4 r<, 4 4 : 

3'ii 4 764 404s 1 t ,: 

r" 4 >'V 3 s <o 4 * ; 

4 0 ---J 4 'S' 1 - . 1 . 


The superiority ot " Pausar’’ anil “ Fylgia is also 
meats carried out in other parts of Sweden. 


Kyi«i.» - <1 

I'.iumi ... i«- i>*” ]>■•' »i-ii 

S>l 1 '•" <.; 1 > 1 

P.Xtl.l S«'ll Lt< hi-.r! II . . >• ' •*} •' _i 


Contrary to observations at Svalnf. Fylgia gave l)etter i 
Pansar owing to the variation in the soil in the various place.' 
warm soil Fylgia gives better results than any other variety. 

The following table shows the improvement made in the u 
Svalbf in a comparatively short time, the values being given ;e 
of the yield of native Swedish wheat : 


l'.Liivir X ‘ ’ii un lii i ; . . 

is” i'.rt»<!<!ur. . . . 

l'vli»i.i 'St;i.i.ihv< <!(■ V Sijn.m * 

JHM*I III ... 

! Tv-ti -ftc SI, :n < 111 V 

Ty>t"fU' Siuii.ilnoir. 

1 ; 1 Crit-wimr i".; 

Sr »1 

1 ;; Vilhdmina. 

l-’slr.i Si|U.mh<M«l 1 ! ■ 1 Mm S«|u.uv 

lit M<! 1 X ' 'H ll.H lid 

u . S'juuri lu-ii'i 

Kolti- 

1 N.itiw Sam-i lish . 

C.ivuuli.t III 

i.-'. I'tmlish Srju.m-lir-; 


Only one character, for instance productivity, can be inih 
greater number of factors than one and consequently it is possi: 
a hybrid of greater productivity from two species of equal p 
This is represented in the following manner, the factors ;• 
ivity being represented by capital letters and their absence by - 



I'l.w; s » K : ' : : i ’ i >. * . 


A I‘ ■ A X ■* ’ ‘ lUTwil- v .,11,1; pi * * iivlii !;i 


■ : i’-i j'.iriiit- l : “>Uvuvit\ in.;ii ii; i!u- jum,;. 

v tilt* question as to whether the two new varieties l'vlgia 
.title to provide material tor a still more productive n jv 
. :.?> with this object have been in outline since loU with li\ 
*ar. Paiisar \ h'ylgia ami 1‘vlgiu « Sol. bv humus ot 
• .n the writer hopes to obtain a type with a product iv i t \ 
..ad a greater resistance to cold. 

\ > * strain ot Rye Selected at Svaldf. \«.. i mk w m >. -j . • i 

V< '.a XXV. Tall l»J* ‘ i . 5 :.a> i S(> . till, ; : - 
a !oved breeds of rye produced at Svaldf, IVtkusei hastapidb 

■ .; place tor its high yield of grain. \\ is also distinguished bv 

.1 resistance of the straw , whieli is of average length, tot its 
. a-ld of straw and its large, compact, uniform ear numg in 
. l.iw yield of straw ami its high yield of grairr the pereeiitage 
•, ,-:v high. Although t lie weight per loon grains is gi-m-r.dly 
. tire weight per bushel is relatively low owing to the long 

■ : object of isolating a strain with a shorter, sin* *«»t lu*i grain 

nr in nji 14 a series ot pure lines ol the lYtkiiscr variety, bv 
>•■!. tlions of distinct individuals with these characters, several 
‘.vie obtained, amongst which was " Svalbls Strain ” which 
: let kaiser bv its shorter and smoother grains and bv its pievail 
. olour. while in the latter it is bluish green Although the 
a ii.it longer it is equally vigorous and resistant, and the mini 
’••is pur ear is about equal in Kith varieties. 

■ I give yield of the two strains is given in lire following table 
. acre. 

airly “ Stiarn *’ is therefore superior to all the others including 
In tile period Kj(>7'[fjl4 it exceeded the latter by s. ; pci 
. : increased vield of jqo lbs per acre, and the difference 1m the 
much greater, being 14.7 per cent or 47b lbs per acre Simi 
a: were also carried out at rituna. Alnarp. Ilalland and Holms, 

' ‘lottlaud. ( Jstergdtland. Stoekliolm, Kpsala. Orebiu, \\ ast 
.. mland. 

1 ' 1 "I 77 trials in different localities the variety " Stiarn gave 
c "'tg lbs per acre or 4 0 per cent more than IVtkusei which 
a average >731 lbs per acre. I* rider favourable conditions, stieii 
‘ t - jo light, it yields i(>N lbs or S per cent more than “ I’clkuser". 
' a hand it is inferior in regions where the winter is severe and the 
• At. The exact localities in which this variety may replace 
vr not yet been determined. 

■ of straw vStiaru is superior in every case to lYtkuser which, 
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. , a slightly higher percentage of grain. against ps.o Thw 

-iwever. excels in regard to the grain characters, the w right 
. ;r .g 38.74 lbs and that of IVtknscr 37.3S lbs. With regard to 
• : 1000 grains the two varieties aie equal (g»|. t and Juq gmsf 
. , equal with regard to resistance of stem and hardiness 

ju‘ i' -e-ns of Wild Species of Tuberiferous Solarium, \i muh 1 . mi 1 

. .i\l ... \\.|. 1. N«< . , j n . »• ... |\, n ~ 

lias been able to observe in various sjnvics of .V/a >{<■(»; the 
: imitations affecting the diiTeieut organs of the plant, and 
■ .it these Slavics in no wise j hiv^ss the immutability that has 
. • » • d to their specific characters. 

> he found in his Arise cultures, a plant of.\»/,j>;am 
\ x < completely transformed ami had entirely the appeal a ucc of 
itato approaching the “ Richters Imperator ” type, heaves 
, ■? a greyish green, somewhat fluted, with ; or 4 pairs of late 
.1 ;t 1 ; numerous and wide folioles: leaflets acuminate When 
• .0 plant had J good tubers litet ally glued to the stem and in 
r^ive nodes at intervals ol about - em. These tubers wne 
; .ppureiitly ripe. Their shape b Tegular and rounded, the sm 
protuberances, the eves ate leu and not deep. The •'kin, 

- a and somewhat wrinkled in places, showed on removal niilv 

- 1 a k-ntieels. whicli disappeared with time. The plain did not 
;i!ging from the eomplele iraiMbinialioii < >f the leaves and the 

: organs, the mutation seems total and definitive. The mat 11 
•' 4 -fliers t J uly f,i) shows that the variety is an early one 

1 vtober q, lql.p tile writer planted in a pot a very small tn 

• : ) 1 : from the crop of lot ; His attention had been at 

. wry line shoot which was absolutely flee from all pigmentation, 
labels of this species are alwa\s violet, hurthcl. iaemiding to 

* . : v oh uir seems to be a fixed character of the tubers oi wild spe 

- ; The first flowers opened at the end of March and. like 

■ 1 i.mt. presented the general characters o| S. nutcjitt. < Mi tak 
' ; ’.ini on J uile ih, the writer fouml a single tuber, which was quite 

- - i to tlu* end of a very thin, withered stolon at a depth of about 
.fa - 1 uber was of the size of a small walnut and round, it had lew, 

• mi d leiiticels. its colour was while slightly tinged with yellow, 
o-d from the ground, and it showed no subsequent sign of 
. m utation : the plant was therefore certainly a white Sohtnum 

: f< tubers of ' s. Hiitcrii, which are yellow on removal from the 
■•me dark violet after some days, if they are exposed to the ail. 
lubers raised from seed sown at Marseilles in iqiq. produced 
' that turned violet after a fairly long time, and others that re 
<w till the end of April iqis ; while one plant l)ore violet 

1 'Hiwcrsoiii , mutation, b. Plauchon. is very similar in many of 



its general characters to the “ Imperator” type. Its gr< >\s ; , 

less vigorous, the colour of its leaves is distinctly different. :• 
erect, it ripens earlier and is less productive. The tubers v, ! 
received and planted were average in size, round or inure ■ 
ed, very regular and the eyes were superficial or 

The shoots were violet, the skin \ellow, generally snim :' . . 

in the case of some tubers. 

The tubers harvested by the writer at Yilleurbanne (byon .. . - 
ponded to this description except that their skin was much ■ 
at Arise their shape varied indefinitely, some being round, nil.-, 
or even long, and more or less flattened ; one large tuber w;^ 
rose” tvpc. Tinallv, the skin, which was rather wrinkled, h.- . 

dark yellow hue. 

5) The tubers of wild tuberitcrous species of Solatium 
characterised by the lcnticels of their skin which vary in tla.: ; 
and degree of development. The writer observed, in j «. ^ • 
similar lcnticels in cultivated potatoes. 

In a ])laiitalion of Bolivian varieties, his attention was 
stein bearing u aerial tubers which w ere remarkable in more 
sped. The phint belonged to a variety called by the wr*-: 
allongee ”. The stem when uprooted was tmind to bear at 
derground tubers which were apparently ripe and had the ;■ 
being tovered. (like the aerial tubers), with prominent hi.:: • 
to those seen on wild potatoes. 

( direr tubers kept 1>\ the writer and coming from plants ■ :< ■ 
unidentified cultivated seed tubers are also covered with ] a 
eels resembling those observed on the tubers of the wild .v ■ 
b) In 1014. a sowing of a red Bolivian variety v, 
corolla shower 1 a characteristic alteration in the form of tli» :• I', 
calyx, stamens and pistil had the characters of an tulti* 
corolla, which w as less deeply lobed than that of >. conwiiW‘i.. v: • 
was nc\e!';uh“ very star-shaped, the lobes being long . 

In 1015. the same plant, when reproduced from its first u--: 
bore similar flowers, but the corolla was smaller. 

From all these observations, the writer concludes, contr.c; 
opinion, that the wild species of Solatium possess no iiiimutd a 
whether of the aerial or subterranean organs. 

28* > Selection Experiments with Timothy Grass ( Phfeum pratensc\ j- : 

Sweden 1 . - WlTTi-:. Hkrn>hii> iti S;-, rtsiiJi ‘"it nin < I iti'kr. : . '•> • 

pp. p i p iit.'. i-v. Pari p pp. 1 jpo:, lu;. ** - \ ' Purl 5 pp. iw ■ : 

The writer discusses the origin and geographic distribute : 
and describes the methods in use at Svalof for its improvement. 

The original material used for the strains was selected 
ses or collected in the fields at Svalof. Each strain was th-n ^ : • 
vegetativelv in isolated plots. These pure lines thus obtain^ ■ ■ ; 1 
from the point of view of yield of forage. Those t>pes wr'o 



.. number of seasons ami which slum stability of characters 
. dnccd on a large scale and introduced into eommeicc. 
uer on polymorphism in Primm and the inheritance of 
.jt.miical ami physiological characters met its sjHvi.il attention. 

- -v,', »i. - This varies between wide limits, imm 12 or n> to 
;:i some eases this character is dehnitcly inherited. in otlu is it 
very dependent upon paiticul.u environmental coiulitions. 

• n.if niOiits. - This varies iiom 5 to \ hi some cans the 
npper inlemode is equal to halt os the total length of t I k stein, 

, ,-ne quarter. The length ol the low ei intei nodes also shows 
variations. lit selecting seed -bearing plants it is desirable 
> with long lower internodes and relatively slu>i t uppu ones, 
haracters seem to be hereditary. 

A.i\ plants are obtained with the mass of the foliage rathe a high 
; thus facilitating the harvest and reducing the loss of toiage 
j h t which notoriously injuus the lower leaves most. 

- slim. - Varies from ot:c foim to anothei andisnatui 

. slant stemmed plants without . la uevei . 1 icing coiulatul with 

' sit vi. — In some types the stem lias a vertical position, in 
or less inclined almost lo the point of touching the ground. 

• i< also hereditary. 

- Kitlier open or dense. 

■ ;;s rf hums. - Tire size of the upjcl leaus valies fiolll 0.1S 
breadth and <cf»7 lo 1 >. 7 in. in length. The differences aie sldl 
d in the ratio between breadth ami length ; the extteme ratio 
; for leaves low down oil tile stun and I : 20.2 lot the upper 
in the practical point ol view a large leaf suituce is pieietablc 
\ isable to Select plants with long and moderately wide haves. 

r*’ hums. — This may vary as miieli belore the development 
■,g stems as at the flowering period. In some cases the leaves 
:d curved towards the grotiml whilst in others they ale straight 

There are considerable variations in length, thickruss. and eoiu- 
e. The length varies from o.jii to lunches and the thickness 
mm ".12 or 0.15 in. to o. ;i or <«. ;q inches. There i<; no cm id- 
ea the length and thickness of the ear, nor between length of 
. th of stem. The shape of tile ear is generally cylindrical but 
Hies more or less pointed towards the extremity. In typical 

- of the spikelets grow into the main axis, but in certain eases 
iumtv is free from the axis. This character is also heredilaiy. 

practical point of view length, and, up to a certain point, corn 
'■ar only are of importance in selection, the greatest quantity 
: g produced by long compact ears. 

- There are numerous variations especially in the shape and 
outer and inner glumes. In some the glumes are slightly au ned. 
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The colour of the anthers varies from pale yellow to violet. . c * 
of 1000 seeds varies between 0.21 and 0.88 gins. 

Resistance to cold. Some interesting observations hav- 
on this subject by 1 Tanukr at Zulka for types of Phleum of v 
Thus in the spring of iyjq. out of 24 types from Kalmar ;u; 

3 or i > per cent were resistant while out of 66 from Xowb. ■ 
per cent stoo<l well the rigours of very severe winters. 

(termination . both early and late types occur, the char .. • 
are hereditary. There appears to be no relation between • . 
germination and the time of flowering, nor between the dat« 
and that of the preceding harvest. This is also true of the s; / 
ing, in which the difference between the early and late types in., 
as 3 or 4 weeks. 

Resistance, to lodgit -This character varies considerah; . 
transmitted from one generation to another. 

Second growth. This character varies both in quantile 
in certain forms it is insignificant, in other it results only in n 
of leal shoots, and in others again it proceeds to the formalin:; 
ears. 

The writer gives some information of practical import. inu- 
tile behaviour of the glumes and pales at the period of mate: .• 
seeds. lie recommends the selection of types in which the sp:k- : 
detached trom its axis, whilst the pales remain strongly ail!:, 
seeds thus tireventing damage during the threshing. 

Resistance to Rust - Varies considerably and is heredita:' 
lection and isolation of pure lines leads to improvement. 

Resistant' to drought. -The most resistant forms are w\\\ 
dwarf types with reduced leaf system. 

Owing tn the great variability of the different character^ 
possible to produce stable types. Tile mother plants of pan- I.:, 
ways heterozygous hybrids for several characters. Therein 
selection of the most uniform types is necessary, grouping the 
according to the object in view . 

Thus for two year leys the following characters are desii.mk 

1) Stems straight, long and sufficiently rigid; the ujq u : 
should be short and the lower internode relatively' long. 

2) Tillering abundant and vigorous. 

3) barge mass of leaves remaining green and fresh t > ‘ 
harvest. 

4) Abundant aftermath. 

5) Resistance to low tenqx-ratures. 

(>) Rust Resistance. 

7) Maximum growth and yield in the second y*ear. 

Types for pastures should possess the following qualities : 

if Vigorous tillering. 

2) (Growth rapid and abundant after pasturage. 

3) Resistance to cold. 
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Yields of Vilnius types. 


Averse \iri. 

Push lu\ 

II ]KT .It. 1 1' 

20 135 
20 34 si 
20 161 
22 350 
22 I24 


; . jxissible duration of life. 

. ; ..>1 M'cd as well as hay should possess the following ehaiaeti is 
long, rigid and compact. 

s 1 .is well developed and sepaiatiug easily from the glumes, 
-ndancy to autogamy. 

n ,-t observations was also made <>n the 1 elation between the yield 
, *; lie meteorological factors, rainfall ami lempeiatute in paUiculut, 

:i eet of facilitating the companion of the faetots undei in 
1 w 1 1 periods were considered : l) from Aptil to the liist eut . 
fist cut to the month of August. 

. :,,,\th was more abundant as the aveiage teni|ietatuies wclc 
: .-ins more abundant and well distributed. Tim< in Ujta tiom 
a of April until July S t 1 . tile time rif tile first cut. the lempeia 
• : -a normal and the rains frequent. alternating with shoit peiiods 
iit-i . prom July It to jS draught prevailed, but Horn July 
:■? ;i abundant rain fell (iub nun in 2,; davs) and tin 1 lempeia 

■ a. In loU the yield of hay exeeeded those ot the othei \eais 

in ^o lbs per acre in ion 12 S(i^ lhs per aeie in ioi (j ; and 
; e: aere ill I<)Oq. 

tu.S min. of rain fell dining the lust period, ol whicli ; 

' i:e iirst half of April ; 2b. 2 mm in May. with J2 rainy days with 
: 1 »i‘ .4.5 111m. in one day ; 14. S mm. in June w ith S rainy days and 
• inmin of 4 mm. During the second half ol summer theie wen- 
S i a' little rain : July 24-21/ with 4b. x mm. and August ; 11 with 
Tlie temperature was almost always above normal. In ipi-t 
' hay was very low ; the up.; leys yielded at the first nil 7^05 

■ ' with an aftermath of 947 lhs ; and the i<p2 leys 30N5 IDs 

alils of the various selected t>pes at Svalof are also inteiesting. 
’1 experiments “Primus Timothy’’ (already 011 the niarkel) 
wrage yield 16 per cent more than ordinary Swedish Vidtum, 
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but was exceeded by a new type, Xu. .117, which is very pi, 
will soon lx; placed on the market. 

Amongst foreign varieties, the Russian, Saxony and Ann-:: 
much in the first cut as ordinary Swedish Phlcutn and give a e:- 
crop. The 1 ‘inland type gives a first crop equal to the >\m 
aftermath is inferior. 

The following table gives a summary of the yield per run 
cut according to all experiments made at Svalbf. 
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200 Comparative Researches on the Dimensions of the Seeds of Clover ana [> 

( Cuscuta ) I). IhUNimil M. in !>i< 1. • ih./vo'M J.m'Vi'i !;•« IVrsiaK > . 

Nil I. |»I>. !'<>. f'.t-i !in, I K I . mt« r :-,iv 

The writer set himself the task iff determining whether tin- . 
differences in the swelling property *ff seeds could be used as a nv 
tinguishing the seeds of dodder from those of eluver. lor th- 
lie measured out a large number ot seeds. 50 for each species > : ; 
lots of ro at a time, placing the lots side by side. The species ' 


O t rn -Uutn ft /’( > 

•;) i/it'!uuti hybrid um 


| : I ;o; ,;M 'll*' lU< IMbiUyl < I; 

1 tivire.i »•*<(< Hi ".'. 1 NT. 1 r l i ;. 


The red clover came from : Mecklenburg ; Rohemin ; A:x: 
laud ; Russia ; Xorth America and Chili. 

Dimensions cii* AiiM>Rii:i> sici.ns. Measurements gave tla- : 
results : 

I.fji-jlli <•! •»*•! 1:1 mm. Itr. !tn . j : 


t'n‘ hum 
} Hj< •/ i H Ml « . 

I rit-'liuiH i:\hidnm 
fun 11!. 1 O ’ /i la . . 
11/11 . 



I.l.v 


These figures do not differ greatly from those obtained by ■ ‘ 
servers. On examination, the figures given for red clover from ilv ’ 
localities are found to differ from one another as regards some > ' 

but these differences are often difficult to determine, on account 
number of intermediate seeds The largest seed was that of th. 


(1) S.v ;»!*> n j;mu.iry N<«. i: 7 - 
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,1 the smallest seed that of tlu- Russian. The seed of ( 
iined from a sample ot Silesian clover and the ( '.'fSt /a.v- 
::i one of Chilian clover. 

\S oK SW'ol.I.I-.X Si'i'RS. — * 1 lie seeds were swolUn l>v placing 
iied water at a temperature of n e- c. After germination tln v 
.1 measured, when they nave the following results : 



■'.•'nils show that ill ('usntht seed thcle is less difference helweeu 
: the dry seed and the swollen, than there is in clover seed. 
.Hr fence i< very great. 

Cl-’ TIJ K H1F1-TR1-NCI lO.YWl.l-N PUY ANP Sttol l.I.N 
i -tudy of the difference in the si/c of the div seed'' and of 
:es. shows that even when di\. there is a dilTetcmv between 
■ :cd. white and hybrid rloveis .md those of Inu^H. 

.Alin the difterenee in dimce-ion is in all eases ineteased. 

iiucmns.f things are somewhat dilfeienl. both the div 
,\n seeds of red clover are larger than those of t hi' doddei . 
<-is of white ('lover and of hybiid elovei aie. outlie ronltatv. 
those of ( Mi'iHiosd. while tile 'Wolleu s,rd is larger, 
o iicAi. rsr; of thk Pirn to \ci s jn sizt; as a \if\ns nr ms 
.H i' T\v«» sfi.cn s of si:i;p. I he observations made on the 
. • diilcreiiec between the -i/e (! f dodder M-cd^ and that of rlo\ci 
writer to eonehide that it would be impossible in all eases 
■ els in order to distinguish them, but that in certain cases tins 
' ’ give good results, if eat tied out as follows: the sets! sample 
• Med. alter having been swollen according to the method 
•■Vo, is hist passed through a Noism: sieve. The m-oK .itv 
■■■' tiller paper and examined. The seeds of dodder ran thus 
died from the clover seeds. 


CdXCI.rsioNs. 

:rd clover seeds from different localities show, when dry, dif- 
* licit dimensions. 

c ditterem.es disappear, lo a large extent, when the seeds are 

'tJ'y Condition, the seed of (aunta infolii is smaller than the 
e< lute and hybrid clover. 

dry, the seed of ('usaiht sitavcuU'tt\ is also smaller than the 
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seed of red clover, but it is the same* size as the seed of white 
clover. 

5) Swelling increases the differences in size in the ease . 
red clover and of Cuscuta irifolii : it also produces a dif: 
between the seeds of white and hybrid clovers on the one ).. . 
of (Aisatta suuveolens on the other. 

6) by passing the swollen seeds through a sieve, it is p< 
rate the clover seeds trum the dodder seeds. 

201 Report of the Committee on Home-Grown Wheat 1913-1915. 

Xutvmal Awtiatt'-H o; iirtltsk utui Irish MilUn, pp. xy, ptite I. L«>n>! ■ 

This report contains an account «>t tlie objects of 1 3 : i ■ ; 
Wheat Committee 1« imricd in looi .aid a Mimmaiy of the a 
in the improvement of Fnglish wheats up to the present tiua 

Since Millie grades <►! flour are liable to contain a i.vr 
Ijran powder which darken- the colour of tin* flour it vo-s tie 
to obtain a white whe.it of good quality so as to diminish \ 
effect of the bran. With this object White Fife was impoiif ■ 
T>ut on glowing i; in F'ngland it showed a. partial (legend. ■' 
sequent select ion -how ed that the original strain really c- : 
strains, one ol vvhieli maintained its quality independent!} <•; . 
conditions, whil-l the other was only able to maintain it- 
Canadian conditions. 

Burgogiies Fife, a hybrid between a soft Knglisli 
Chaff) and a hard Canadian wheat ; Red Fitei has been 1 1 
during recent year''. As regards it'' baking quality it rco • 
parent , being somewhat interior to tin best Red Fife. At, 
File” strains -hows tliat they ale not homogeneous a- i«. 
qualities. Hurgognc’s Fife is then-fore not considered D 
deriding the question .•> to whether " hardness" in v, he : ■ t 
to “ softness 

in view of tlie fact that neither Red n< r White Fife wi:< 
getieous as t" quality of ciidovpenn a.nd that neither the 
nitrogen content of the grain is a reliable* index of it" stivuga 
impoltanu is Jtt.rhed to the selection of strong pan nt- b> ' 
ing trials. Since, however, appearand* is like!} lo remain the :: 
in the markets it is undesirable to jiToduce strongwhcats wl i» ’ 
or weak wheats which appear str< ng. 

Thewhe.it breeding investigations have been ooniimas 
have been made between certain strains of Fife, both red : 
the* best Knglish varieties, such as Square* Head’s Master. lh ( 
wheat, also with heavy yielding varieties raided in the course 
peviments. 

In selecting the hybrids the chewing test is found to be 
estimating the quality of the grain. 

in Sev ;ilsn };. AUiiiKt oid, pp i A. K. ltcMi-iiKU s. W lu -: 

Mxlltris’ point of Viwi. 
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-c types ixssessing tile length of the he<t l-'iiV sir.-in*- 

M i.f Square Haul’s Master . ic retained. 

: •. vest ig.it ion*' are also 1 >t*i e.-nied on with Jvechnau whc.jN 
..burning short season v. rietics. 

v ii»u nl <. — The committee h.-*. not or met tied it nit with, the 
* cl tillering <>n yield, hut only withtheqmMion astc whethci 
- , level- -pnu-nt hv drawing -n tlie it'civo < t plant f.-nd m 
the constitution ot tin guin and impro\c'- in hiking 
■^planting experiments wen* carried out and it ua^ t, imd 
Her of the grain was eon-idruhly changed h\ tlu* piiHi^. 
'he transplanted wheat yielded iJ.;u \ ei cent of gluten 
heat grown under ordinaiy , .-uditiojis yielded oulv nrj pei 
king, however, no diffeicmv was dhecinibh- in the biead. 

: <,vm> was poor. 

]' ;!\-i in:< >!;'>. Magnr-i.- u-ed ^ a niamue made the 
: u- It went but had no e'Teet n: the b aking tjualilv . 

J.i * arirse Rice “Sekyama” in Italy. Sovmi. n in \,.n 

: rl.ite Pi.iiviixa, SfptemUt i a>. 

• experiments with this variety of rice were made in DioMiythe 
•he Experiment Station for Rice Cultivation at Yeicrlli and 

* present, day it is not one of the most widely grown emps it 
i a notable position ill some districts, cspi-cialh in the districts 
! ai and 1 ‘avia, in boiuellina and a iso in the province ol Mantua 
o cularly well in rather rich soils under lire for the insl lime. 

: vigorous growth, disease resistant, and a high yielder. !l has 
..ullage of early maturity As an early emp it js giown pat lieu 

• h where other varieties of equal yielding capacity ale late in 
I n habit, of growth it resembles somewhat a variety known as 

• ■ ■. '••■ bimidn ” (Japanese hhmdl a variety extensively grown in 
■ r d sears ago. 

ri c commercial point of view, it is one of the least appreciated 
* on account of its productivity and high milling yield il is 
■ lie greatest consideration. 

R Anion of Cultivation and of Number oi Stalks per Hill to Yield of Maize Crop. 

!’ ill the I'nivcr-aly of Mimicx-tu Aiuniiltmal I-AprritnrjM Slatimi, Ihilti tin 
' I'nivirvity Partis. St Paul, lum i<h . 
l\i.; VITON OF CI’I/nvATloN To VlKI.D AND ClIAk.KTKK OF ClOil'. 

: plots of equal size were laid off each year on a uniformly 
'■! land. The preparation of the land for all plots wax exactly 

• h year. They were ploughed. ilisked, harrowed, marked |ft, 

' iv and all the plots were planted the same day. and all the 

■ ! plot Xo r were harrowed after planting according to the usual 
'■'V further treatment differed only ill the number of rultiva- 

' - !> ta X° 13 maize was sown. The experiments were repeated 
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in loo* ** , and loro. The plan *>t the experiments an 
are ^ivL-n in Tables I an<l II. 

Tabu: I. 'I ri-atment of l*(nt\ -After Phmtn u. 

I'M HiM.uvl O.Itn :it !■*■!< 

J Not :d all 1 All weeds ;ill. •« V 1 to u 

z. <>!!..• after sum iiiii - hike each wav 

t Twice one m.iv- .>ik. th* 

). Twice each wav 

> - Three tinas each way 

H <• Weed- kept don n with h- . 

Tabu; II. . j;vra;v titbit Its <>f ( ulfiriifinn hxpenmeuts i < ^ ' 

I'M NarnU-r . .. j 


Nn of cultivation- .... 

0 

2 

3 * 

1 

Ivr cent h.irrm "l.i Ik < . . 

2^.2 

<J 7 

2 I ." 

5 s 

|Yr cent -land when ml *• . . 


Sj.;.. 

1 ' 1 ■ 5 1 ' 

1 *. 4.5 : 

Height of atiilk, imlic". 

2 >3 

< 1 0 

.it a* 

<*V 5 

Per nut . »f marketable cars by 
weight 

,, 

5.S.11 

43 ° 

53 ' (I 

Yielil of make Jm r aefe, bushel- 

**■"2 

15 '*'► 

48. 1 5 

311.0; 

YicM of stover per aa<’, pound- 

2 of*'< 3 ’ 

1. , 

1 75 « 

i N*o 

AveOl^e \ lei. 1 o| maize ]ht nclc 
t','i'; an<l bushel* . 

3 3 ^ 

,.s l( . 


50.27 

Avetaye yieM of stover jw-r acre 
in-"/ aii'I I'jio, pi ill n < Is . . . 

~ °5 1 3 7 

I 1 

i 75 ° 

1 PM 


( ; I 1 ) fit 

an./ L 



Value >>f itop S 

1 5 “'» 2 

I -ytt 

2 $ I 12 

2 S.TV' 

0o«t of production 'exclusive 
of cultivation ami huskitiy . 

1 1 700 i 

1 7 *i<l 

I I 700 

1 1 7IJ0 

Cost of huskini* 

03 1 

3 lu.s 

3 ' M> 

1 T 3 f 

Cost of cultivation " 


■'7 I 

1 p»r 

I lips 

Total cost of production . 

■ 2 1 3 “ 1 

3 071 

1 1 * 020 

I 7 >St 

Profit 

- 

ift’O 

(. V >2 

u, .p-j 

Increased profit by cultivation 

1 

-1 l,, *l 

53 - 



* A hvuyr.tr aver, ice wju i n •> 

** Compare. I with number k-ft aft.*r Ihinniny, namely three jht hill. 
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; , 0 data show i) that to a certain degree. the lark oieultiva 
Td by an increased percentage of barren stalks. :) Though the 
-■.vated" plot is an exception, the increase in the number of cult i 
:i- to have a tendency to lower the percentage of stand The 
i .w ever, is not sufficient to warrant definite conclusions p The 
.r stalks and of the ears on the stalk does not appeal to be in 
t lie cultivation, except that with no cultivation tliev are con 
wvr, f) The yield of inai/e and of stover per aoie is mate! 

; by the number of cultivations. 5) It is plain that two cul 
. not sufficient to subdue the weeds : on the other hand it ap 
• is not necessary to practice dee]) tillage when «unv the soil 
: .perly ]>rcpared before seeding. The average yield of the hoed 
.rd the highest yield obtained fioni any other. Whether how 
: t *i economic standpoint, more than four cultivations would 
■ •I would have to be determined by local conditions. Thus, foi 
: rears of severe drought the extra \york would be profitable. 
: «. data gathered and compiK-tl by the Section of Cost Account 
1 u’tivation operations cost, on tile average, |S.- eeiits per acre 

1 1 1 Result of Experiment on Summer of M,ti:e Sfnlks per II ill, 
.{•'erases of hive \ ent* i«»oO-u. 

. • : .ik« jn r nil! 5 \ * y 


J'f"t 


I-;-" 


S«,f,o 

O'l'i.s 



1 7 " 

17 30 

13 /-" 

•><•11 

I’M i.l 

fj8 11 

• -t.Cks 

V 

•j.ji 

5 'M 

l 1 3 o 

21-15 

J 1.15 

u lien eul .... 

00. 70 

O | .V 

<>{.•>: 

0 

«q.o« 

03.SS 

imln-t 



8l.no 

78.31 

?M> 

71 15 


<=>00 

3 |. ,,n 

15.00 

11.00 

32.00 


;kT |»oUIl<lr> 

4 <M “ 

502." 

Sio.s 

5 

s07.ll 

||.SJ 

et.iMe ears, 1 ■■ mn«]> 

2» l - s 3 


2SS.75 

247-75 

187.87 

uo.js 

aki lalile ears. . . 

8 jo 7 

M. r 

M ’ *7 

51 (5 

38.75 

f "-37 

.•Jit df maize |H-r 

S05,. 

, 15 f » 

08 1 < 

Mu,,.; 

I 05 ».w 


pir acre, lairliel< 

5'-.57 

•K r >‘> 

5 s - 15 

55 -o - 

5 102 

■1 )/»'' 

]" r am;, jxiuiek* 

5 5*>.&3 

f >2 •> 

•1 5 ‘i*.<y> 

3 hi"- f 7 

•U'M-r; 

l o<i \.]7 

-aits of Oii 1 are not indu'l' - 

1 






Kia.ATiox <n- Ttiiv XuMmik or Stai.ks i*kk Him. to Viku>. 
nmeiit proposed to ascertain the most advantageous number of 
^ ]>er hill. An enquiry made among the best maize growers 
Ta showed that the desired number of stalks ]* r hill varies from 
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2 to 4. The number preferred in most cases is 3, an-' 
average is 3.0*. 

The plan of the experiment conducted bv the writer t 
series of 6 plots to be planted annually to Minnesota X° 1 ; : 
of uniform quality, and treated in tile same way, only the nn: 
per hill should vary from 1 to 6. To secure the desired sta:; 
extra seeds were sown per hill. When the plants were d * . 
high they wen* thinned to the desired number of plants, j 
the experiment are set forth in Table III. 

The above results show : 1) that not only the number bin 
tentage of barren stalks increases as the number of stalks per :. 

2) that the common assumption that thicker plant: , 
greater los.-> in the number of stalks per hill is not borne out ; 

3) that the increased number of plants per hill lias an . 
upon growth , 

4) that the same conditions also prevail and to a gn, ; ‘ ; 
the height of the ears on the stalks; 

5) that the maximum yield jxt acre was reached wit; 
hill, while 3 >talks jx-r hill yielded only a fraction of a bushel ' - 
b stalks per hill yielded more than 2 stalks per hill; 

b) tlial iu the yield of stover b stalks per hill gave the lny . 
tiou per acre. The yield of stover increased as the nuiuhei ■ 
hill, except lor the drill row, which yielded practically the san; 
per hill. 

I nder the soil conditions obtaining at Fruversitv Farm • 
4.5 square feet of soil area ]x*r plant is sufficient under aver.c: » • 
for maximum production. How far these results hold good f. 7 - * 
alities is not known, but in general it may be concluded that ’le- 
viable seeds per lull and ;» resulting stand within the limits - : ; : 
will produce the largest yield of corn and a relatively high t : • : 
stover. For the production of ears 3 stalks per hill will give n:< < - 
tory results. If, on the other hand, it is desirable to feed t hr : 
bundle to cattle. 4 stalks per hill would be preferable. 

*M The Importance ef Thick Seeding in the Production of Milo Sorghum in 
Antonio Region, Texas h\stinv,s, sikmikn n. in milk-tin of tin ;■ ; 
Agriculture N" |S>*. 21 p]>. <1 lip-. W;isliiin;tnii I>. C. r<ii s. 

Experiments carried out at the San Antonio Experiment 1 " 
since rooo and the results obtained by farmers in that iir-r- 
indicate that grain sorghum can be made a highly satisfaot* -r> :: 
iu the San Antonio region if the proper varieties are go*” : 
necessary cultural methods are followed. 

It appeals that unsatisfactory yields are due in mam’ 
thin stands, which permit excessive tillering and this results in : 
non uniform maturity, and this is especially harmful as tl * 
production of sorghum depends upon the crop getting past i ; ■■ 
stage before the appearance of the sorghum midge {CotiLv : . < 
cola Coq.). 
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. ; -’s with milo were conducted at the San Antonio 1 ; .\ pen 
•: D;i and 1914 determine the effect of planting in rows 
e.inees apart ami of thinning the plants to diHeirnt distances 
on the tillering :i:u 1 branching. the miilonuitv ami date nf 
:he yield. 

.1 uf HIM was very favour aide for the production of grain 
:< .is 1014 w^s particularly unfavouiahle. 

> i>i the experiments were .i" follows: 

• distance between the rows did not cause marked differ 
vunber of tillers or the muiilki of heads per plant. 

ones between the rows varying from -o to 4S inches the 
■„-r of mature heads per plant ranged from j j to g.S in du ; 

: to t.oS in T014. 

- \gs on which milo was sown in rows | feet apart and where the 
Minned to different distances within t lie row the number of 
nt decreased consistently a* the spacing within the row dc 
vld however. increased slightly as the plants stood in lliieker 

> in Ml } the tows that weiv not lliiuned and those thiu- 
: ..-s apart yielded 41*. 4 bushels per acre, while those thinned to 
; :t vielded 4J.5 bushels pel acre. In I • >1 4 tile rows not thinned 

.a-hels per acre and those thinned to g.j. inches oulv i.j bushels 

is. DiM counts were made of the number of stalks pei row 
.a* and at harvest time the number of heads |*er plant on the 
\ ;x determined. It was observed that thele was a decrease in 
■ a stalks per plant where the plants were eiowded and that the 
: tillering is advantageous to tin* yield. The eiowded plants. 

-ued about one week earlier than the widely spared plants 
: ii.it urit v is particularly important in that it permits the crop 
' sorghum midge. 

i* !n r conditions influence very markedly the number of tillers 
... - produced, although the total number of branches and tillers 
•; mi j about equalled the total number of tillers alone in MM. 
wi :e but few branches. 

1 lice tlie stand is controlled by varying the rate of seeding 
a l»v thinning the plants. Tlie writer recommends sowing 5 
.' per acre where the rows are j feet apart. 

. 1 appear that the close spacing of the plants can be practised 
■: low rainfall. To offset this increase in the number of plants 

> uecessarv onlv to increase tin* distance between the rows 
■at- the plants are thinned does not seem to be ail impoitaiit 
: 'pressing tillers and branches. If the thinning is delayed sulli 
:<duee tillering, there seems to 1>e a tendency for the plants to 

number of branches. 
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295 - Cultural Experiments with Bromus arvensis l. at Svai i, 

Wi'm: HhfmHUO ill 8s*/i .1 '! iJ^knf: \V.tr XXV, I*.-- 

St<rfkh'i!m, o,rv 

When grown as .1 Miigle crop this* grass yields in the 
than any other forage plant- The yield of the second cut >: 

1 net eorol finical conditions and the period of the harvest. - v 
ifjU, the first cut \ ielded p 45b lbs. of grass per aere t'J 70J lb- 
if_it .5, s o lb: per acre. In these two years the crop v. 

(10-12 Julyj and tiiere was almost no aftermath. In H|i* • . 

made on June 2<\ well in a<lvaiice of the flowering jK-riod. g .» 
of green fodder p<*r acre and an aftermath of 11508 lbs. T. 
was partly due tot he fa« t that the first harvest was followed 
rain, j.h inches falling in 24 days Thus this grass ev« 
alone gives excellent results when the weather is damp and : c 
Mixtures of hrmnu\ with other forage crops iti 4 differ v 
lions were sown at the rate of i.N ]hs per acre. The results oi 
combinations were as follows : 


Yit-M uf lia;, i.; 

r«rtJof;.ll phint< 

cst :n-l 

total 

rut rill 


I . . 8.9 — 1,7.8 .89 3.50 3.5O I..J 5 1 .78 5 6,|Z I *8 7 file _• " • 

II . . . 8.0--- 1.78 7.12 — — 1.78 5 440 2 o.}8 7 ,pSS /, <<' - 

III . . . — 8.9 1.78 j.j5 j.O; — — 1 .78 5 795 1 838 8 031 j •/ : 

IV . . - 8.0 1.78 7.12 — — 1.78 0 726 2 00 3 8 729 2 : .■ 


Thus, tile yield of tile Ihnniis alone at tile fust eut is til;! 
per cent of tile entire crop whilst in the second cut it falls to 
On tlie whole the yields of Brown* from 1.7N lbs of seed arc v« 
tory. 

206 Panicum sanguinafe or False Cebadilla, a Wild Forage Plant in Par*. 
lli'KioM, t •I’lM.FKMo Tia.i . hi l‘ ‘h:in Ml /)■ [\uUoni h!u .Xttciinuti M~ I 
N" > i, p| 1 in 1 • (n%. Asmuinti. l’ar.i^tiiiy. wiv 
PanUitm siin^ithhih' is one of the best wild forage plants r: 1‘.’ 

It is an annual of rapid growth anti spreads rapidly. It snee 
most diverse types of soil, but not in low inundated lands or Vi - 
rile soils. The forage is tender, palatable ami of great nut. lit 
very suitable for making hay which is very compressible 1 
plant contains about So per cent of water and in the dry stale > / 
tage composition is as follows : 


Amount i.f sri-< 1 so, in in lint jvt a*T<\ 

CI..MI, l 

Colil- r r «. 




intKi: ckoi-> 


r.»t , . . . 

/ :iiui.‘i:i‘n . - • - .1 ClIIuVm* . . 

■ . 1:1 C.iik-liyilr.tU-s 

this plant is .n> excellent tnrage when obtained as a wild 
bo recommended lm cub iv.il ion on account ni its spieud 
hick of resistance t»> treading down, ami ditiicult harvest 
: ...vomit of its high moist mo content it cannot bo fed gum 

Ginning as a Factor in Cotton Seed Deterioration sm-m-ik*. n a 

i‘ 0 Hi /'.S r • 1 r;,.. . . i.i,';..':-, N' - pj. . W 

'iUkT I d 

vxiure of cotton seed is lordly responsible foi the lapid dr 
: cotton varieties which is so apparent throughout the cotton 
to a large extent is ditvelly li. livable to the mixing of seed 
: .tins. To measure the decree o| mixture a method was devised 
writers. Mr. Satniu'rs at f.uvnville. Texas The results 
>.ved that in practice, unless sp. ci.d precautions be taken, mixing 
:;t lotsol seed Cotton that successively pass through the gins 

■ ;.i! parts of the maehine : in the tines which convex the seed 
dMiilmting. cleaning and feeding devices and in these lat lei 

■ciA "lightly. Extensive mixing lakes place in the loll box 
• . ■ • : i * . 1 that the seed corresponding to one bale of lint, obtained 
naming. froi|Uently contained i | to toper rent of the sc< d of 
ginned and also a small < |iiant it y t if mm the lot that pie 

i-. . i is that if ditionnt varieties air Ik ing ginned consecutively 
ceive in the seed deli veil d to him at the gin an admix! me ol 

■ varieties. It such seed is ]>hmteil opportunity is ot fried hu 
•ant ot eioss leitili/.at ion in the lield and deterioration begins. 

\i ginning om* or more otlier \aiielics may be added and in a 
■•; improved variety may completely deteriorate. 

» to luiuimuc the amount of mixing the following pieeau- 
i he taken : 

:>-s feeders, and cleaners should be thoroughly cleaned before 
a allowed to enter them. The roll should be dropjicd tiom 
.itid the box should be thoroughly cleaned. The next step 
.* tiie seed from failing into the conveyor. It is imptac ‘livable 
oiiivo'iii satistaetorily and thnefoiv it should not be used 
c gseed is t< » be obtain* d. by adjusting the position oj the 
• i: gin the seed can be made to fall upon the tloor instead ot into 
■ : . I'rom here it can be sm ked easily. The lloors about the 
he cleaned and canvas is often spread on the lloor to receive 

’ cautions require time and will increase somewhat the cost 
but the advantages gained will amply compensate the extra 

■ \peiise of special ginning may be reduced by arranging to 
Ue at the close of tile season when more time is available. 
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Kl/BHER, GEM AND RESIN PLANTS 


- Seasonal Variations in the Storage of Plant Food in fievea brast 
their Relation' to Resting Periods. — Camfueu. l f. i R ubber k. - 

Drpurtmtnt iji .-I ■/multure, E I'ylon, Bulletin SO. j 2, pp. i - 1 S, ItiagT. I-VI. c 
bcr, l'jiy 

Investigations mi the • pied ion of seasonal variations in ?! 
of plant food were begun in November nil j in view of the : 
the subject in it" bearing on the Legation of tapping during 
leaf ehange. Six tree** were "elected out of a row of uni 
average girth in* he— at ; feet) and the method of ex • 
by means of the staieh iodine test of section'; < [ bark and 
former investigation'- (i;. 

No considerable variation was found in the amount of ■ 
in the bark ana wood from November up to the time of leaf : 
When the tretr* were leafless the amounts of starch "tored i: • 
wood showed no 'dgnsof decreasing, but a large withdrawal • 
the bark and wood t*» a de]>th of 1 :> inch from the cambium .■ 
when the new leaves were attaining their full size. Reeo\, 
began w itliin three weeks of the time th. t the new leaves wen- 
and ?his recovery continued until June. 

Twenty threeot the tree" in this row were lapped contim 
th.e experiment and yielded rubber as follows ; 


Grammes 

November 7.44 May. . . 

December 7..SS June. . . 

January 10.73 July. . 

February 7.64 August. . 

March I.47 September 

April 4.03 October . 


Leaf tail occurred during February and the trees were b. a 
first and second weeks of March, New leal formation eonlima 
end of April. The decrease in yield during March, April 
responds to the amount of starch found in the wood and ! 
these months. 

In Ceylon the general practice with regard to tapping dm:: 
fall period is as follows : 

1. Most estates cease tapping for some period whilst b 
changing foliage. 

1. The period of rest generally extends fiom the time < * 
the time of full development of the new leaves and is usual!\ 
w eeks. 

These investigations show that the recovery does not be. 
or two weeks alter the full develop meat of the leaves and e\. 
reserve food supply is not sufficient to justify a reconum 
Lipping U). 

(i) See IS. Sept. i')i? p No. <m“, 

(:) See also B. Dec. 1915, No. uS/. 
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.-.cars tli.it the rest period in c‘eyl» 11 ocuii- too e.uh The 
, :;ine is from the appearance of the new lea\cs until ; week*- 
development ot the foliage has been obtained. 

. merits Made in Denmark on the Seed Time of Sugar Beets Moi.Wu n 

; I'Oisoirksnuihol i fLiiiUkuiUi;. - i ; •: r .it i. \\>l 

•■..’is. Copenhagen, ;>dv 

.;x-rimeiits were made* during lootey; at the l\\pnimeut St.i- 
I.idhtiul. Southern Denmark i on a loam soil previously un- 

r.igc results are summarised in the following table : 


.y.i/\ o f Sugar ttu'ts s»an a: .ii'h'n'nt /Yf/Ws luuN - in i.;. 


-•! 1 


is 4 


U/ .0 

5 .'o; 

IS..- 


!<>.(»• i| 

s,;io 

is.;- 

0. 



is .4 

0. 


■ ii->v results it follows that mid April is the most Miilable time 
■ the soil for sowing about the joth of the same month I'm 

would be better to postpone rawing till some days latei 

in Tonnage of Sugar Beets by Drying suvu. Hum l: \-io.uit l-.uh- 

.uni Tru<k 1 >i .«se .nut Sim,<i i'l.mt luxe -t;*' hi luii.nu ! I; > I 

> ••/ •’ .1 riiullu.t , V*. is i, i .: i »] * . •. \V.i-hinL , .( ,, n i <: • 

or iuii'ts ifi.uni nrr not lom-o. At uddni, I tab. <>( 
:.jj. the writer dug and pulled several rows of beets. I be beets 

■ weighed (lo a m.) then again at !.ii']uii., at y.jopm.and at io 
.. tiling; between each weighing they weiespnad out oil the ground. 

■a! t ] Silt in the llours the beets had lost lo. ;j per eellt o| their 
tiii-lv 7.1 per cent between the first and the seeotiil weighing. 

between tile second and third and 0.4J per rent Ik- 1 ween the 
N'lirth. During this exjH-riment the mean tcinjxrature was 

. o or man's rri.ia-n. toh*ki» and i.kft in kathi.k sm.u.uuu.s. 
morning four other rows id Dels were dug, pulled and tnp]>cd as 
pos.-ibie. The tops and beets were weigher! separately. The 
thrown ill small ojK-n piles according to a common practice ot 
* and the tops were laid in a single windrow . '1 he mean tern 

string this ex]x*rin:ent was 50" h\ The experiment was repeated 
; »wing day, the mean temperature during this e\|)eiiineiit was 
■ results were as follows ; 



siv.ar crops 


1 st Experiimnt. : 

Roots I/jSS \A.i cuit in wt-iyhl fr<>m ;u 15 .1 ns. in i ; ji 

Toj*. a. m to 2 l* 

- P Hi- t‘> ' - 3 ' [■ : 

Jii't lixpr-riini-m : 

Root-, J,os- |« r i <*iit in \ukhi in.m u a. in. to - a* ]< in 

Tin-: dkyjv. or hj:kts puli. up. yoppkp anp i.ij-t in pi; 
MZK. - On October 17,10! j. at Ogden. several other rows ot - 
topped and thrown into two piles « »f medium size after h 
These were then weighed again at intervals. Tile mean teiuj <- • 
this experiment was 4;. jy I : . 

A similar ex jit-rinient was carried out at Garden City, 
from November loth, t<> 14th. The temperature nmy-i: 
and 4° 1 ; . 

The losses (luring i.\ hours in the liist experiment an;' 
per cent, and in the second 0.4S p,er cent {average nt two >. 
ment.s lasting four days}. 

Tin; liRYiNi. op m-a-.Ts pu.j.i-o \np pii i n wrniorr us r 
Siimiltaneotislv with the exjerinunts at Garden City otl:er 
were thrown into piles without topping them. The me.u 
weight was 7.0 per cent (average of two series lor lour day- 

Tin; ] »r Y iNc. or' m-; i its pru.r.p. Tnm-.n, thrown- ivio : 

A N 1 ' I.ia-T FOR Sl.VKKAI. PAYS. (Ill (Jetoher I4.I11IJ, a plot "• 
was dug with a special beet plough. As rapidly as pos-ii.’. 
were pulled and topped and weighed {deducting the tare ‘ 
soil w hich had been determined on a sample weighing a)*. ait u 
were then piled in two piles oi about 51 -o 11 »s. each and let’ 
the open livid for live days. The mean temperature dura;., 
nient was 47" I ; . 

At tile same time another pile similar to the above wu" ::: 
vered with heel tops. The results were as Pillows : 

Cnci'U-rcd pil^ Si-rii- i ' 

l,us- »>f Mi-ijilit in :i ju-r ivnt 

» fi«,m 1st t<i -'iv l <l.t\ . . . 

=. * Jill l to -tli 

Tnt.iR . . . 1 
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I .US- nf \\ 1 -i 11 li t in i! hums, jut cnit <k si 

* fmm 1st (u jiiii U.iy ■ ■ . S s 5 

- - -:n.i tu si h J.rr> 

j.iS, 


T. it;iU 
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• , large uncovered piles the m.-.m daily less during the mo, 

. -,j per cent, and in the enured piles o.i, j H r cent Thor 
Vr than in the case of small piles nr when the Uets an >p U .,d 

. OKVlNO 1 TON TIIK sfCAR CeN i r or MJ I IS l'lottl m JUe 

:u a silo a diagonal cun- w. - r.,sj ed not 1. -r miahsss The 
=r core was rasped out after tlu Wviv had \ Kvn lA|HKri i ,\ r 
* »risk current ot air. It \\.,s found that the pruvuiage of 
; .,d as the water was withdrawn hy evapoiation and that 
aid decomposition took plan i\cn dining so xhoit a peiiod 
m>. the time covered in tliN M-rk-v of tests This inversion 

• when the deliver) ot tile bn tv is dv laved irom 1 to ■ davs 
■ e Km <lug and topped, hut n should recent' coiistdei.it ion 

: ,er has to silo lus beets tor weeks or months 
v. nr si c.ak m:i:rs in vi us im-s.i; ui-kn rn rs About 
were placed in three adi...ent piles. containing lesjvc 

• t o pounds. I<» tons I / «o I M . > n U W . and jN ton s i < • pounds 

• - ..t Ogden during Xovembci .4 and y im.:. T!u v weic 
•ed until January 4. 1 n 1 ; nluii lhe\ wen- again weighed 
mouths they lost 4.1 j er mil The mean lem]-eialme 
1 ::o period was and the rainfall : 4.: im !;rs. 

- .it Attacks by Cercospora beticoia on the Composition ol Sugar 

- . Mtihis 

>;loi Drying of Kentucky Tobacco, i.immim m a .1, , ; 

'nth-ntii d<ll< Ifl ..... 

>■'•••< .ffi A,*. Isllltit- .%/'«o»w a: [v.\o.... Vr.n MY.V c, 

N.if.ili. September Dminlui < a 

:.l! 1 tobaccos even after ihe niog caivlui diving lend to ab 
'■ ! :om the air. This ingmsi upim y ol lead . may ie<ult in 
:: \ .one aiul their suitability Joi tin; making o; lrimriiti d i ig.10 
•• I'copiiity varies with diffeivn! tobaccos. sunn bring able lo 
■ ‘Hit ol moisture without < let 1 lioiation. wliilsl olheis delviio 
Jh : cent of moisture. As a g» m-ial 11lle.it may be said tlial 
: ]"‘t cent oi moisture limy lie Jelaiued without dt teiioutioii 

• •‘o', but that JO per cent should not be exceeded even in the 

toj>accos. 

’-lad dr ying method the tobacco is dried 1.0 a drgiee exceed 
; -od, but before packing the tobacco i> liable to ahsoih an 
‘ ’'lie cijual to jj-j} per cent or more. 

> w to a study of a method of reducing the humidity of ip jo 
‘ ’ ; diiig to the variety, the wiilei summaiist-s tlu- conclusions of 
' " made in all parts of Italy dining the past jo years. 

' nil Italian Kentucky tobaccos require . in addition locaiefid 
.. artificial drving immediately before living paikcd. 

‘ ' artificial drying it is ikecssarv to produce an arlilirial u-ab 
allure until the leaf tissue Incomes supple whilst the mid 
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3) Tobacco when thus treated not only keeps better 1 
acceptable to the consumer. 

I) The tost of this additional treatment is largely i. 
the higher price obtained. 

3° 3 - New Experiments Carried out in 1914 at the Medicinal Plant £ 
tion at Kolozzsvar (Hungary) (ij. -- r. patkr Bkla in k’^etiau . ... 
Ictin of the At'ruu’tunil Station* of Ifuih'ary) V«»l. XVIIT, Part, j, j ; *. 
t'jiy II. Idem On the Degeneration < f the Sjieeit-s of Mint Cult L . 
Jbuiitn, jjp. 0^5- 63“ r v 

I. — l he ioiihniuitwn of experiments on: 

1) The cultivation of roses for essential oil ; z) sou in. 
cinal plants , 5) artificial propagation of ('lavieeps pm pur 
manuring of Meniita o i^pa , 5) the acclimatisation and 1110. 
chant ” peppermint ( Mentha piperata) imported from Id . 
acclimatisation of Japanese mint , j) mamtrial expeiinkit 
officinalis ; manurial experiments with Cnicus beneduih' 
These experiments have established the following iaet* 

1) Many species ot roses grown for essential oil I: 
trvjuihpctala, Rosa i.enti!<>lin, R<^a nu^chata ami AVv* ta. 
vated in the open. The last ot tin so varieties gave mm h 
because it was the most easily propagated. 

-) Many plants with minute seeds that have hillk-r- 
nurseiies, succeeded well in the open ; these were : Dicitzi . 
%anum Maioruna, Lathi Heleuium, Rheum sp., Salvia ■■ 

.S ilurea, \ alert a mi ofjicutahs. Rvrelhrum vnu ranaepdinv: . 
sowings ol Ilyosi vanins and Datura Straiwon am succeeded ' 
spring sowings which were geiterallv a failure. 

d) Kxpcrimeiits on the art itic ial propagation of eTgoi 
parea), were successful when the scierotia Ueiv sown in ■!: 
open; when they were cultivated iudoois the spores did 
Ol the sclcrotia sown, only those lunied in the ground to . 

cms. gcrminalcd, any sown at a less depth, or on : i 
soil, did not germinate. < >n a plot of J s<p metres, ergm v, 
artificial infection on Kie ears of aa. 

•}) The manurial experiuu ills with Mcnlha eri^fa 
gave excellent results: a .}<> pntasMc fertiliser applied aim 
a considerable extent both the green crop and the \ield - 
The essential oil ol plants manured with ]x»tas>ic fertili-s.r . 
clearer and more plentiful than that obtained from plants ;■ 
phatic and nitrogenous manures liad been usul. wliethe: 
rately. nr mixed. 

5) Tile experiments made with the Mitcham variety of 1 
mint were very successful. This variety gave better row id 
A&nelliatia. The manurial experiments proved that a in: 
phatic, nitrogenous and pntussic fertilisers increased the yield ; 

See: li. iHviinlx-r 0.1 ;, V : /. January n,j j, pp. 51 TIk 1 
final Hauls in llmieaiy tiy I' r Hi-la Cater 
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. t-xperimeuts in acclimatising Japanese mini gave veiv 
:i suits. The total amount of menthol obtained from the phmt 

• . Station was Si. 12 per cent., while the essential ml pmdiiu-d 

• the Japanese oil called " Turioroshi Crystals of menthol 
t. uned lr. m it. 

rial experiments have .diouu that balm Milieu 
, belle tit from a complete fertiliser. While a plot ot si 1 so. 
vd with a compound of phnsph.itic. nitrogenous and pnta^sic 
, Med a return of i> lbs. the uuiItoI plot ol the same au-a onh 
'hs of dry plants. 

y v niaiiurial experiments with Blessed Thistle •.('«/, j,s ben, 
.tid the efficacy of nitrogenous teitilisers. 

tht ikgt'tn’rdtion of Ihc <puu^ <• *' mint onltivnUj in //.71? \o\ 

\ iiieties of mint one of the hum important questions that of 
i-Mtion. This, is known, ivcuis vei\ easih . am! changes both 
ml the composition of the plants. The Medicinal Plant K\pcn 
•a which has been engaged in glowing difleivnt v.uretes ol mini 
...tv. lias observed tile following tacts : 

, :M<1 Hungarian mint has shown itself very stable, both as re 
; sternal characters and its conqxisition. Tile eultiv.it ion of a 
:\ )of to years has given tise to no modifications in its eliataetets. 
a-tatuy of form, together with the absence of leltogussjon m 
1.- characters, permits of the conclusion that the Hntigaiian ended 
■ .1 !i\brid. but a variation of M.ntko s/uVa/a Hmls., which has 

• wed by cultivation. 

The Avniiilianit variety of Msnthn pi perils easih degem-mu^; 
;i\vs several photograplis showing cases ol degeneration. These 
itineration have allowed ot the lceognition ol the inlei mediate 
rjiut a» puttied, of M. viritii\ and M . '.vr/iViV/a/a. In .ill pmbahi 
1 !<i peril j Ayiiieli inurt is a hybrid of these vaiietiis 
file Mitcham" Unglish peppermint grown at the Station since 
- io belong to the M . ,rrlinlitifo Kjk* ; lmt tonus ot .1/. 
a observed among degenerate plants, hence it appears that tin- 
•I'jietmint is also a hybrid, as it often reassumes the parental 

The Japanese mint grown at ihe Station since toil oiilv showed 
.on in tlie colour of the stem and leaves, which varied between 
a and dark reddish brown. The inflorescence has shown itself 
’> constant and has the characteristic bum of M . anrma.s ; 
jUiiit.lv doubtful whether Japanese mint is a product of hybridi- 


Intensive Cultivation of Pineapples with Citrus in Queensland. uu,.n-i<nut 

journal, Vol, 4, 1’art. 5, pp. j j ' 1 . ltiirtianc, NovuiJh r 1 < » i . 

' '’bowing yields were obtained at Woodford Queensland, in the 
• e from 2 acres of pineapples (" Hough pint”} interplanted with 
'id mandarins : 
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Cases U. 

SmniJHT kT<.j, • r t biliary -March; -ti* 

WillOr Juil*.- October), . . i-j£> 

Total jit-M ... IU4 , ; 

In addition to these 11 24 cases exported to Brisbane a!--.* 
were sold or consumed locally. 

A plantation of 11 Smooth pine " of one acre gave in the : 

12 5 eases as a summer crop and 1*2 cases later, as a winter cn-:. 

Tin- prices of pineapples at Brisbane in (' >ctober were : (Jm : ; . . ■ 
per case ; “ Ripleys M 0 to u - pei case; " Common S - to 1 ; 

The retail prices were “ Ripleys " 8 - to 0,- per dozen : " Rough 
per dozen ; " Smooth ” 3 ' h b per dozen. 

These yields, checked by the Superintendent of l*ruit Cr. '* : 
Oneetislaml Department of Agriculture are the result of c.m:.. 
vation and rational manuring, and are therefore not to be . 
exceptional. 

305 - A Suggested Explanation of the abnormally High Records of Doubles 
by Growers of Stocks {Matthio la), - su.wtm-k< Emm k. e<vc: 

C'*tle”<-, C-inihriilm < in f^unutt <•' tint <' f U\ Vol. 5 N'u ; , j>p j^“ : 

1 »<‘l‘ i / r •; 

During recent year.' the writer h 1 ' obtained consider. ! a r. 
to show that the actu.iD'Utpnt of double' among the strains <>i •* < 
in cultivali«>n does not exceed so t-> =57 per cent. l'Wists lb 1 -. 

'till advertise strains capable of yielding S" per cent of double'. 

Additional evidence i" produced to show that the greater \ : 
the double producing M/eds, as compared with the single, will <■ 
the incie.i'ed output of doubles. 

A certain gardener isolated a strain of white stocks which g -.v ■ 
lowing results in his dower beds during 4 years: 

Singles Double* 

MU 0)4 

W*’ 17 <>3 

1013 30 iSu 

1014 .... 53 2tb 

A control experiment was carried out with seed of this st r. : a: 
in toll. I « very seedling produced was grown until it flowered 
avoid any sort of partial record. The result was 183 singles and a-.; ■; 
or about 33 per cent., thus proving that this strain behaves exactly 
other : trains when completely grown. 

When the seedlings were classified according to their vigour * 
portion of doubles varied from 73 per cent, in the most vigor" is* £'■ ' 
40 per cent, in the least vigorous groups, 
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py ptu.i of Various Dressings on Pruning Wounds of Fruit Trees, n „ 

. { n;ui‘ural i: u ;.- ,• ve s ., . *’ 

■■ ' J>]t s; i. I IU Vl >, v 

, . vnt of experiments. l*gun in iuu. with dilbicnt Mil^tanccs 
■v uinds of fruit trees, in order to determine the effect ot the v.u 
. . : .d> in accelerating the cure ol tile injury ami their preservu 

■ . ._.i:ust the attacks of fungi and injurious insects. These experi 
. ■ eeii made on apple trees (as representative of the pome tuuts) 

*as representative of stone lmitsi. The following Mibst.m- 
:.pl< wed : white lead, white /.me (both mixed with linseed oil), 
coal tar, shellac and Aveii.irius carboliiteuin T!u\ wvie 
• .:: 2 erent times ol the year, to pruning wounds o! vaiious si/es. 

indicted and others of some weeks’ standing. The eileils 
. .|. both in the case of the treated wounds and in that ot tho>e 
.el! pell, at the end of the tirst and the second season oi giowth. 

' n suits were as follow s : 

... . the untreated wounds healed more rapidlv than those pn»- 
:.v ot the substances enumerated. Amongst tlie latu-i. shel- 
. oaring the tirst. period ot giowth, to cxceivis, a stimulating 
. <h wlopment of hark around the wound ; this el fret. Imwevet 
■ -..roml periotl of growth. Shellac caused the hast injure to 
•i ' lie cambium, but, oil tile other haml.it hail the least adhesive 
A. i minus carbolineum and yellow ochre did so mm h luoiti to the 
in the writer’s opinion, they vhmild never !>e used tm cover- 
• iiiuries. Tile lesion produced h\ eoal tar was less serious, but 
disappeared more quickly owing to absoiptioii and < \apo- 
A cite lead and white zinc also produce a slight injiti v to I lie i am- 
■ s when they are first applied, but these tissues soon ircovei, and 
a: "f the first growth peril k 1 hardly any trace of injury is 
'• lead and white zinc Weie the most eilrcaeioirs <>l all the com 
:. anil the former was the beltei of the two. 

. > gained by waiting some weeks after pruning bcloiv applying 

. ■; . 'uhstaiiees used in the experiments in tieating the piiming iiiju 
. c..« : trees produced such damage to the wood, that the wounds did 
consequently these substances should never be applied to the 
■: ’he peach ; this probably applies to all other trees wiih stone ti nit. 

: ■* ran* were the wounds, whether open or protected, observed to 
I oy fungi. As the substanees used seemed rather to retard ihc 
' ‘he wounds, it may lx* concluded that the treatment of injuries 
— i is to say the least, useless. Nevertheless, had the expci inients 
• ' 1 further, it is possible that they might have exercised a uselnl 
s the healing of verv large injuries ; this however still remains to 
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307 - Soils of Massachusetts and Connecticut, with Especial Referent - 
Peaches - Wii.iiEM Henry J. (Scientist in Soil Survey) in f\ i >, ■ 
tun. Hu]l«-t iri N'u : t- *. pp 73, _t. W;i;himUi»n, April imv 

This is a study, for Massachusetts and Connecticut, m • 
mate, general conditions of orcharding and its future, nit.- 
growing, connection U-tween the character of the soil and it- . 
to tiie different varieties of peaches and apples. This latter ■ 
marized by the writer as follows : 

Under cultivation, mellow loans and hue sandy loams ovt : 
clay loams of friable structure excel for the Baldwin. Unde: \ 
conditions Rome Beauty thrives further south, where the dm. • 
warmer. Heavy s Hty loam or light silty clay loam with > ■:. 
brings a good “green'’ Rhode Island Greening, but lighter 
line sandy loams and warm mellow loams, excel if a high tlv. 

Soils favouring the Hubbardson are rich tine sandy 
loamy tine sands with subsoils of line sandy loam or mellow . 

Bor the Northern Spy and the Wagener, a mellow rued; : 
derlain by heavy loam or friable light clay loam is desirable, i> * 
of liuimis and the application of ammonia carrying fertilizer 
much greater for tlu- Wagener than for the Northern Spy. 

The heavier of the soils dcscrilx*d for the Baldwin seem ; 
the Me Intosli. 

l or Tompkins King and C.raveiistein, an open textured ' 
than a line loam, with a sulisoil of the same or only slightly In . , 
is preferred. While similar soils are excellent for Ben Ri\;~ 
it is believed that these varieties should lx* grown outside of \'< 

lk»th the Tompkins King and the Northern Spy soils 
suits with the Ball Pippin. 

A deep rich loamy soil with subsoil of at least medium pli- 
ably a sandy loam, is excellent for Roxburv. 

Soil adaptedness under Connecticut conditions, to sona- . 
uiercial varieties of ]>eaehcs p is as follows : 

Champion succeeds lx*st on soils of only medium productive 
should be dee]) and well drained. Medium to heavy friable - 
underlain by material not heavier than a friable loam and ; 
heavy sandy loam, ale very desirable. 

Carman and Mountain Rose succeed best oil soils soiiu-u: 
ous than the Champion but still deep and well drained. This s< 
seems typically supplied by the loams of the Wethersfield and 
held series. 

The Klbcrta and the lkdle prefer stronger soils than tlu- 1 
the Mountain Rose. Loams, silty loams and silt loams, will 
similar material, seem best to meet these requirements under 
conditions. 

Bor Late Crawford, a fairly strong soil, such as a light 
somewhat less retentive of moisture than the heaviest of the 
is desirable. 


1 - 
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; the earh varieties, such as i'.reeiisboro. arc less sensitive to 
, inditions than the varieties mentioned above. 

p : ; on New or Noteworthy Fruits by the New York Agricultural Expcri- 
'siation, Geneva, N. Y. United States. hi kkkk, v v m \. ., t t . . 

• is/ „n Unlit for. N C.i-uo.iN V. \-.jC 

the third report on new or aouwoithv 1 1 nits from the New 
ural hxperiment Station. I lie Station aim i> tlut of tt >t 
ties offered on the market and leeomiueiided by the \\ w Yoik 
• •. men. The following mmiU m of V aru ti.s w» ie being grown 
,v,.les. -|i- .pears j;t>; < princes. I** ; peaches. ,;u.p luel.inm-s, ;j ; 
plums. 2ol> cherries, no ; grajvs, joj ; eunants. ; ; i.isp 
blackberries. 41 : gooseberries o;; stiaubeitus. 11 |. 
iiiK’d varieties, j/,oi , 

describing the new varieties, t lit writer ha** found it nnvsvm to 
:o»duclory statement on the u-latiw value of mu .md ( in i.: 1 1 ! 

: commercial planting, as tin- varieties dcMtibcd m the |ii*t two 
in w fruits have evident!) not been \ii \ud in tin light p» r-pec 
. v:e of the readers. 

•. -.deney on the part of mam eomtneteial liuit gtowns is to 
if on a large scale the sorts reeomniendeil as junmisin;: m this 
•.iii-tms. without bearing in mind that, no matte) what tin iiiml 
mat. may be, it is often difficult lu maiket it adv.mtageousK . 

< tv must be looked upon as a spt uilatinn m as an evjHiitmut 
•. :.il fruit grower should let m u varieties stand tin test nj intte. 

their value - in otln-r wools, beeonn- " si.ittd.ijd behae 
’ .- in extensively. — Standard varieties, im whieh the demand is 
should therefore fottn the basis <>| evet\ good comuirHi.il 
although a few plants n| a tew new varieties ma\ also b ginun 

Xiiiytra is a variant of the t ran f<<hi peach This gionp, 
-■minanl type, is a little too eapiieions as to soil and elimale to 
■ ds of costiUKTcial fruit growers failing to bear ivgnlatlv or abnnd 
bnt particularly good peach suik 

hi't of the group is the .V iayara. It ripens early in September, 

’.el low, with a handsome overvoloitr of red. The lies}) is yellow, 
mm. with a rich sweet flavour uhiili makes it om oj the most 
lvaches of its season. It is. as most of its Ivjk.*, a freestone. 

' 'mil of merit, as compared with other Crawlords. is lliat it is 
"ns as to soil and climate. 

Muscat Hambun ' is known in Anietiea and especially in the 
'‘‘••.lev as a hot-house varietv. the best adapted for ton ing, but has 
■■n itself to be also the best I’/ViN .nuf?ru for oul door i nltiva- 
New York State when grafted on roots resistant 1o phylloxera, 
only some protection during tin- winter by covering lightly with 
will grow and bear regularly alongside of Concord, Niagara or 

Lamheri originated in Oregon and is now a standard variety 
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in its native State but is still on probation in eastern Ani t: 
IJigarreau, a seedling of Napoleon by Hlack Heart. The tree, i 
vigour and health, and the fruit, for its beautiful purple colon: 
juicy llesh, are both valued very highly. It is well worth teu 
home or market, and should find congenial soil and climate 
of New York State. 

Hum. -The l.'.tU’ M itsciitcile plum has been tested for tee 
Geneva Station and has come to be regarded as one of the U 
out of tin* 500 or more that have been fruited with it. The j 
t u in i in shape ami of a beautiful purple-brown colour sli- • 
with russet. Tile tle<li i> Under, meaty, linn, juicy, sweet a: 

As a culinary fruit it can hardly be surpassed. For home >: 
market trade it is certain to prove a valuable variety. 

bf/evVm. Industry is the most jxjpular of all Knglish }.•• 
ri< a. The bushes are strong, stocky, vigorous growers and m<»>* : : 
The greatest fault with this, as with all Knglish varieties. i> • ; 
to mildew. Tile berries are of huge size, roundish oblong, ran! 
quality. Good lor preserving and canning. It is worth being ... 
ally planted. 

The u Aribaud'’ Peach; A New Variety from France. : 

/’• /. .» in . ■/. . V.'.tv ; -.\ |.|i t i Villt tf.iHi-Ju- Kht'm* . 

The " Ariband " variety of peaeli (obtained by Dr. Ani> 
dried. Rhone, France! lias, for some \ears, been nuuli culti\ 
part of the Rhone valley lying between Vienna and Saint-Ram! v:* 
Owing to its vigour, its foliage and fnictilicatioii, as well a*’ 
its fruit, this peach should be undoubtedly classified among t; • 
varieties and conies probably from a plantation of “ I’recoee ■: 
which 1 he trees were used as gralting-stoeks. 

The ” Aribaud ” peach tree is very vigoious and prolific : 
very large, weighing on an average lrom 5 1 \ to 7 (, /.s. (some pc.,- 
ed as much as lo G ozs,); they are Well-shaped, round and w: 
therefore travel well. The kernel is unite detached from the 1 
colour of tile fruit is line, although of a duller red than m nth.-: 
the pulp is white, o! excellent quality and very juicy. In \ 
mentioned region, the peaches rqx-n. on an average, between f; 
15th of August. The " Aribaud” peach tree is somewhat 1 
to soil, which must lie rather deep and fertile ; it cannot ir* 
which causes the fruit to tall. It is best planted 1; 1 ; 1! 

I ; ■ 10 ft. 

The writer recommends the cultivation of this peach. >.u 
commercial orchards, for purposes of export. 
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rations Upon Direct Bearers in the Vaudois Vineyards t Switzerland 

of the Physiological sCvii, -n . . U i. i IVkiHc: l- . i ih, ciu l: . :i ,1 

■V Vino-Growing Slalion it I , i-« ... . , 

; mis; L.iiiv.hi;(. linpiiiutiu- V.tu<E>ix a 11 /. / 

.V. Year 3-', Xus. ?.i .0 : J.j. S<\ i<*i . ,-s, :x . 

; August H -Scptciulkr •(». : 

1 ; 1 1 . r v ol 11 large uiuouut ot ev-deitce collected since lono, with 
,-i.v ot the Staff of the Lausanne Vitieultural Station. 
lii'S made of late years have "tleu led to the conclusion that 
are adapted : 

specially to regions where mixed crops ate grown. and when 
iking and harvest opeiations are often aeeompamed hv tin 
,t\ sulphates and sulphur mixtures. 

1 vineyards where tile damp climate does not permit vm in 
. asg> with sulplmr. 

■n.my of the Swiss vineyard* an situated uudci Mich conditions 
.;it)i-ar a f>non that they Could he planted with direct brains. 

• >\ ever, not the ease, tor L11 the Swiss, and mote paitieulatlv the 
. a»\anls, the substitution of hvluid direct be.ucis lot u,ili\e 
"iijv be etteeted satistaiiordv under the following condition" 

, ;.i‘ direct beans must above all hi- icsi'd.mt to tnngunl diseasi-s 

• -side, to phylloxera. 

i liie ease of a Romand vine\ard the direct lie.nei mint, in 
" • 1 1 »1 *!>’ grains and wine similar in eliaiacler and qualities to the 
•_ : lie vines it is to replace; these are pta< ticalb leduved to two 
..i' and i<}>elit pinot varieties 
s .isking a good deal, hill these requirements an- juslitud. In a 
i! . the Swiss vineyard* produce a hftlr /m* h’-.ut o.ilf the wine 
. in the country: the native products, which aiegie.illv expos 
eom]H‘tition (for foreign wines under the ptcM-nl Customs n 
1 m he bought cheaper than Swiss! cm only hold thcii own thanks 
A - rial characters, which justify the marked pivh-iemv shown to 
‘ a- native consumer. In order to insure their lurtlin existemv 
tile Swiss vineyards must first of all maintain the sjk - rial eharae 
products which citable them to comjkte siuri sslnlly with lo 
'on the market, even when these are sold at lower price- 
V tiiiiitiiral Station at Lausanne being particularly anxious to 
■ injury to tile quality of the native wines by liie liapha/uid 
of direct bearers into the Vaudois vineyards, lias made prae 
'tigalion of the principal characUrs shown, under the elim.it i. 
>"ndiiu>ns of the Canton de Valid, by a certain number of hybrid 
mv Tlvse were kept iimler direct observation in the Lxjm-m 
ards of the Station. These vineyards, which are * in iimnbe! , 
greatly in soil and exposure, have each ail area ol about 
■i are divided into plots planted as follows : 

1 " Chasstlas fendaut ” grafted on the series ol ditteient 


II- The direct stocks bearers of most interest to th>- rigmii, 
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Plot III. Native ungrafted vines serving as controls. 

The results obtained may be j summarised as follows: 

Kj.sistaxci: to Mii.uk w. — This in most direct bearers is - 
the resistance shown by Ufa's vinifera. It varies enormous! v 
number to another and troin one year to another It is very pr. ... 
in old direct bearers such as Noah, Duchess and Huntingdon 
able in the series Kiparia / Camay Nos. 505, 604, 605, 701 
considerable in Seibel Nos. 1,712, 200J, 2007, 20O3, 4444 ; Cornier. , 
Caste I 1028. Unfortunately, this quality, possessed by hybrid . 
din ers, of rc-sistance to mildew is often balanced by serious defei * - C 
with wrong flavour. (NimIi, Duchess, Huntingdon, Seibel 712 
Caste! 1028), or too acid (Seibel 2003, 2007: Couderc 146-51) nr ... 
(Obeilin 505, 7**i r . Seibel 2007 has the well-known civ 1 . ,? . ■ 

mat tiling its wood anything like sufficiently. 

Rksimano: tu Oium’m. • - Under unfavourable condition' t;: 
lowing stoc ks are very susceptible to Oiditim: Seibel 71^, 880, u , . - 
2/<ii, 3 , \S8 ; Couderc 7 1" 1 7’ ,S >-"I2. 89-82, 106-46, 117-3, 198-, v, ]. ti 
343~M. Id 01 ; Mulegue 148-4, 292-1, 314-15 ; Castel 14530 ; , 

Bert ilk* Seyve 139 and 413 ; Oiseau rouge. As a rule, oidium 
bi> a formidable enemy of a large number of hybrid direct bearers 
the lattei lose their leaves on coming into contact with the smallest 
of . ulphtir. 

< iRAi'Ks with imrkkfkct fi.avour. These are very n-anc: 
Hie following vines especially have this defect: 

Seibel 21. f«2. bq. 78. rr;. 254, 621, (145. 712, 793, 802, 80;. s ; ., * 
lebn, jb;b, 2S22. 28711. 2881. 2892. 4132, 4145, 4444 ; the Couderc .><: : 
and 343-14 : the Castels 1028, 1113, 19002 ; Bertille Seyve 13ft. p > „ 
U.aillard 2; Noah. Plant des larmes, Viennois, Plant PVmrnier. 
Huntingdon, Ily bride franc. Delaware. In some years the in\v 
scented flavour of these grapes is much more marked than ot!ur .• 
and it depends on the degree of maturity attained by the fruit. 


Dirkct Hybrid Rkarkrs Regarded as Unsatisfactory 
for Various Rkasoxs. 


/d.SiV too insipid ; Seibel 42, 130, 131, 215, 242, 426, 778, 2. 
l-h’A 75 °i : Couderc 21)7-27; Bertille-Seyve 138. 

h.xfrtwt' 1 nidify, or fuck of sugar: Seibel 2, 138, 175, 404, ;j ; v_ 
-7 iS 5. .J‘\V S : Couderc 81-22. 90-38, 136-4, 146-51, 198-21; Caste! 1 
13510 . Bertille-Seyve 25b ; Oberlin 701 ; Jurie 580 ; Oiseau bleu ; 1 ';■* 
rouge 


Mixed fink and s:recn grapes : Seibel I. 450, 452, 716, 835, 202 
Couderc 28-112 ; 106-51, 4401 ; Jouffreau ; Plant des Pnrd-. 

canto v Terras. 


(,ra h s l<> ° snmll, or bunches too loose: Seibel 477, 2573, 2M 
- 77 ' t ■ ^berl.n 595, the wine of which is much to be recommended insect-: 
respects ; it is of a fine colour, and has a pleasant fruity flavour. 
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■ , Bearers Considered as of Interest with Regard to the 
.'unditions Obtaining in the Vai dois Vineyards. 

; the removal of the unsatisfactory bearers, there remain out of 
iiiect bearers that had been kept under observation only 14 (8 bhuk 
. v, which give hopes of more promising results. These are the 
fflih'k : Seibel 15b, 782, 2004, 2000, 2007. 20(14 ; Couderc 7104, 

r ; ;:< ■ 1 4. White: Seibel S80, Couderc SS-51, 117-4. Castel 1028, 

: ; .57. Duchess. 

f:x\ show the following characters : 

\ • 15b. — Fairly good resistance to fungoid diseases; production 
; sugar (in different vineyards and seasons) from 11.4 to 24. 4",, ; 
..iXi-y from 7.0 to 25.0 gms. per litre. Wine coloured. brilliant, clean 
, u::;: 0.2 of alcohol ; 8.7 gms. of total acidity, and 40.1 gms. of 
/ . \::, 4 ct per litre (after 1 year in hot t lei. 

'• *(.' 7S2. — Good resistance to fungi, very productive, somewhat, acid. 

oarage of 2 years) 12.05 ; total acidity 16.05 ix*r litre. Wine a 

. ,-cid some years. 

2005. — Resists disease well, good yield ; large grajxs, rather 
s x a q.4 to 15.6 ° rt ; acidity : 12 -18.5 gms. per litre (4 different years). 
m. au-iimes well balanced ; occasionally too acid and watery. 

\.'V 2uo(>. — I'airly resistant to fungi ; large grapes ; vinous, blit a 
, * , t : t Sugar (in different seasons and places) varies from 8.6 to 22.(1 ; 

. ,ii : :ity 7.8-22.6 gms. per litre. Wine light, usually well balanced and 

2007. — barge grapes; heavy yield ; ripens its wood very badly; 
•> languid disease well; sugar 10 to 10.7 acidity; 7.810254 gms. 

Vines light, sometimes with pleasant taste, some years extremely 
i'’. nnl acid. 

v 2064. - Large grapes ; moderate yield, good resistance to fun- 
; sugar 12 to 18.4 total acidity: 9.0 to 15.4 gms. per litre. 
•<<>: 7104. — h'airly acid ; large grapes ; a little attacked by ( )idium ; 

■ : : " to 1 8.9 ; tota acidity 9 to 20.4 gms. per litre. 

604 — Sweet and highly coloured, but with very small grapes 
>"< T yield. Good resistance to fungoid disease, sugar : 20.(1 to 43 ( ’ fl ; 
;■ i'lity : 6.7 to 15.8 gms. per litre. Good wine; alcohol: n.K to 
in 1911, 1912 and 1913) ; total extract : 22.6 to 44.4 gms. per 
il acidity : 6.2 to 8.4 gms. per litre. 
y \So. — Fairly resistant to fungoid disease; sweet, pleasant. Sugar 
> ! j* 2 u „ ; total acidity : 7.6 to 11.6 gms. per litre. 

1 'mm 88-51. — Resists fungi well. Good yield. White, rose-colour- 
'iii taste, grapes small. Sugar: 14.9 to 18.8 ; total acidity 7.3 

' ' urns, per litre. Wine fairly good. 

' ! -:rr 1 1 7-3. — Rosy white. Slight caramel taste ; pulpy, but sweet ; 
^niall ; yield rather small. Resists mildew well, but is much attack- 
f ^dium. Sugar : 13.8 to 25 % ; acidity : 4.9 % to 17. 1 gms. per litre. 
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3 »« 

Fairly good wine. rich in alcohol and extract, of normal acidity. «. . . 
mel flavour. 

Cartel i f j_:> . Sweet, large grapes, slight foxy* musk t as- 

sistance to fungoid diseases. Sugar 15,1 to 19.9 % ; total acid:' 

1^.4 gins. ]xrr litre, normal wine: the 1911 vintage contain^: 

12 A, ; extract 1 7.- gm- per litre ; ash : 1.34 gnu*. ; total acidity . 

(iciiliiiri 1 37. ■ Rosy in warm years, plentiful yield ; mod : 
grapes. Sweet somewhat flat flavour recalling the grapes of tlu- . .... 
variety. While distinctly more resistant than the native vine- ■ v 
from mildew ,md oidium. as well as from Cocuylis. Sugar: u.5 t . . • - 
total acidity 3 410 lyo gms. per litre. This is the direct bet: : 
under thetoiiditioiiMj! tile experiments, most nearly resembles the v..'. ... 
variety and it - grapes might be mistaken for those of the native vim ,y 
of clean taste min li re-embling those made from Chasselas l:: e 
favourable yeais nearly identical, in bad seasons inferior. 

lijtiluss Sweet, flat, average yield; good resistance to d> - 
The following conclusions are drawn : 

None of tin* direct bearers that were the subjects of the exp-:::., 
possess all the mre-saiv qualities enabling them to be recommend: ;• 
wine growers of Komand Switzerland as substitutes for the wine- <•:; 
their present reputation i- based. 

However, the real progress made in this direction allows iw * 
that the steady resea ri lies < if those engaged in hybridisation expenin- 
one day provide the Vaiidois vineyanls with a sufficient ntimbe: ■: 
which satisfy the recpiirements of the special conditions obtain: ’ 
therefore not rash to admit that the results hitherto obtained bv :h 
saune Vilicultural Station in its experimental vineyards are an enr : 
men! to eonlimu* the study of tile best numbers of hybrid direct > 

31 1 Testing Grape Varieties in the Vinifera Regions ot the United States 

' i: C I ' on l= ( -1 ii! Cluruir «*i’ Viticulluial 1 11 ve.-liu: * CG -n - j ( . .v I- 
I o % i»: . \«. . .. ! - ; ]*p. 1 •> l.ibhs, W.i-lntii»l « m, August K : 

A resume of the vilicultural investigations in the Vinifera re •: 
the I 'nit cm | States up to iolo was reported in Bulletin iyz of !>;■ /• 
of Blunt In.iiNry. This Bulletin No. got 1 supplements that work a::d. 
additional data on the following subjects : 

t. A comprehensive test of the resistant varieties of vim - 1 •• 
mine t heir adaptability to the different soils and climatic coinlit 
J. A study of the congeniality of Vinifera varieties to the dim 
resistant stock varieties. 

A study of the behaviour of fruiting varieties to determine * 
best suited to ila- dilferenl localities. 

4. A consideration of all classes of grapes with reference > 
resistance to destructive insects and diseases and, if found access. a’.- 
origination 01 an entirely new class of grapes better adapted t< 1 
coast conditions. 

r»» afford facilities for solving these problems, the Bureau uf 1' 
dtistry has established 12 experiment vineyards in various parts : 
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i'jie total average of these vineyards amounts to 51. ; aeres. The 
^ ves tables setting forth : 

. The average of each vineyard ami the number of resistant vines. 

, : ducers, viniferas on their own roots and viniferas on lesistaul 
^ • iiited in each. 

The temperature and rainfall at the twelve experiment vineyards. 
The cultural data of fourteen American species of grapes whose 
, , : t - . . r hybrids are under test as resistant stocks in the said vineyards. 

The growth rating of resistant and direct producing varieties 
, ri ; nf the vineyards. 

The best growth records and relative merits of resistant-stock 
in each of eleven of the vineyards. 

Varieties of American native and France American grapes 
, : -i-; oil their own roots in eleven of the vineyards, 
t - Kelative behaviour and value for different purposes of grape 
tested by grafting on resistant stocks and by growing on their 

' kelative behaviour and value for different purposes of improved 
American and 1 'raucn- American varieties growing on their own roots, 
i : in the abundant material thus collected and elaborated, the fob 

■ ■ re some of the conclusions drawn : 

rent sjxcies used as stocks with the same variety grafted on them 
. :ease or diminish its vigour and productiveness ; increase or diniiu- 
■V quality, size and appearance of the fruit ; cause it to ripen earlier 
.v: .old bring about results varying from perfect success to almost 
r - ; • t * i failure. 

! . tensive saccharine aud acid determinations made of varieties graft - 
:• islant. stocks and contrasted with the congeniality and growth 

■ j' made of the same vines the same season, show a close correspondence 
■o:: these important chemical constituents of the fruit and t he con - 

a: v . f graft and stock. Similar growth ratings of a variety grafted oil 
■; ’> "locks are found to be accompanied by fairly deli nite percentages 
. : and acid. The congeniality of the variety to the stock materially 

■ > i lu- resistant qualities of the stock. 

quantity and quality of the fruit are usually in opposition on the 
aid vines producing most abundantly; the fruit is usually not of so 
v due ]x-r given unit as it is on vines that are relatively less produc- 

b--t vine varieties making perfect grout 1 1 on resistant stocks are found 
: heavier crops than the same variety when grown 011 its own roots, 
barings of many hybrids root easily, although the cuttings from one 
c-: rents may be hard to root. 

''-.‘■re conditions are not suited to a given species, tliey are often well 
to hybrids of that species with some other sjxcies. 

■b ■ iiltings of Monticola, Heriandieri, Aestivalis, hiiuecaniii, tticolor 
• c iiidicans are hard to root, they should be rooted in the nursery and 
*' 'here, or planted in the vineyard and grafted afterwards. 
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Riparia cuttings root easily and are excellent stocks well - 
vineyard and fx*mh grafting, but they are adapted to but feu , 
soils. Soils in which Riparia varieties thrive usually produce hr., 
only fair f jnality . 

KupeMri- cuttings root and graft easily and are best adapn-. 
grafting. When so used the dormant eyes should lie cut out of- 
Many varieties are not congenial to Rupestris. and their fruit 
somewhat later in rijn-ning than when grown on some other stn, . 

In most instances Riparia, Berlandieri. Chanipini, and Aesti\ 
are congenial t<» Yinifera varieties. Their fruitfulness is increus* 
time of ripening hastened in comparison with the same varieties 
other "tricks. 

Some of the hybrid resistant stock varieties are making ci> 
conl> a" Mock" under California conditions. 


UVJ- STOCK AND BREEDING. 

Experiments in Vaccination against Anthrax icichhorn, amui 

I’.tl lit ■]< * j.’ i « ; i 1 Hivi-ir-ii in t .Y Ih'f'urtMt'nt (•/ . 1 :ri( itlhtrc, HulWin N'n ^ p-, :< 

!* >n IhwmiU-i i-,i 

The writer describes the production of anti-anthrax serum an. 1 4 !:. 
thuds followed for determining its potency. He notes the dis.i-:\ ■■ 
of vaccination by the Pastkik method, among which the unstable 
quality of the Pasteur vaccine. In experiments conducted by t )w 
of Animal Industry of the I'. S. Department of Agriculture it u 
that in some instances a vaccine remained potent fora year, in Mb: 
proved inert within three months of its preparation. 

The writer carried out the following exjjeriment : 

i)n Se])temlx*T i m 1 4, two horses were vaccinated agaiiK 
according to Pasteur's method. On September gq their hyper- inn:; : 
tion began by giving them approximately 0.0 1 of a loopful of vinV::: 
thrax bacilli subscutancously and was continued as follows : 

I ’.ilf Amount ot vims given each horse 


net. .m 1 ! 

—pin! 


N.n . i-, i,- 1 

* x ip fills 


I He. •, 

a*, "l an emulsion representing one-half growth of ;tg;u 

luv. . .... e 

v ..f nnulrii 

hi representing washing of growth from j 

tat: o, v v 

V. cinillMnii, 

growth from S agar cultures. 

IVU <• c 

v. vmuiMnu. 

growth from 2 mass cultures trotn Hask- 


*• X J 1 , 

1 inches 

Mar. ;• mi v 

.v a< atm vc 

from 4 mass cultures 

Mar. 11 < 

v as .iIhivv 

from S muss cultures. 

April Li . . 


do. 

April M . 


do. 

May n 


do. 

May „>i 


do. 

1 title 1.: . . 


do. 
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above work four strains of anthrax bacilli were used, known 
\ - “ 0071 “ Burt ”, and ” llocner ”, the first two being highly 

, - pes and the latter two very much weaker. 

, ’ a ue 25, b litres of blood were drawn from each horse. Since 

. .. . animals have been bled regularly, h litres Ix’ing taken from each 

! an injection of virus made in the intervals between bleedings, 
i.mdardizing the senim. that taken from each horse was tested 
. . v., on guinea pigs into which 4S hours later a bouillon subculture 
. : ‘ '.i mated strain known as “Davis D ” was injected. The results 
. t . M ; itin of the two horses agreed, 5 guinea pigs out of 0 remaining alive 
t ... *h the normal horse serum 5 out of 0 died. 

of these results the “ Davis D ” culture was used in the prejmr- 
: ;he spore vaccine to lx* used simultaneously with the serum. 

■ • :iie preparation of the spore vaccine the writer recommends using 
uve agar media and, after inoculation with the attenuated culture, 

: iic organism at a temperature of ‘,7. 5" C. for 4 to 7 days, by which 
buudance of spores will have formed. The growth is then collect 
'N rile flask and heated at a temperature of 0o w C. foi half ail hour 
the vegetative forms of the organism. A measured ijuant.it v of 
■. t-usion can then be plated out in the usual manner and the spore 
, <T i ee. of the suspension established. A dilution can then be 
x ’ tlie desired amount for inoculation purjxjses. l'or cattle and 
>, ^ : cc. of vaccine containing 1 uno 000 sjxtres would constitute a 
: i:«»e, while for calves and sheep it has to lx* correspondingly smaller. 

The pathogenicity of spore vaccine should be* such t Hat an inocula- 
:: • i .approximately 250 000 spores (0.25 cc. of the standard suspension) 
A janea pigs in from 2 to 5 days while rabbits remain alive, 
i ' : immunization purjxises by the simultaneous method the scrum 
U- injected first, tlien the spore vaccine. 

I:: iaids where the disease has already made its up]x*arance it is m* 

• .r t" take the temperatures of all the animals and to subject to the 
"•■A. menus vacillation only those that show no rise* in temjx-rature. 
T - 1! rr> should be given the serum-alone treatment in doses varying in 
"tiLiiiw with the severity of the symptoms. If there is a considerable 
r <>f infections, it is advisable to use the serum-alone for all the aui- 
: v . = ml in 3 or 4 weeks to revaccinate by the simultaneous method. 

Tin simultaneous method was experimented on cattle and sheep at 
■ i riment station of the Bureau of Animal Industry at Bethseda, Md. 
b'h success; 

The serum treatment was tested on pigs in a Maryland farm with the 
iliat every affected animal recovered and not a single death from 
•"■■hra\ occurred among those animals that received protective doses of 

HTUIU. 

flic serum and spore vaccine treatment was applied on several farms 
'■ 'Jiiccn Aime County Md. to a total of 399 animals, including horses, 
cattle, sheep and pigs, and to a total of 125 cattle in Xoxttbee County 
■‘ ;ss m both of which places the disease had broken out. Xo deaths 
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from anthrax occurred after the vaccination, the affected anim..- 
covered from the disease. 

For the tin* of scrum in the treatment of anthrax in man it .. 
mended that from to 40 cc. of serum be injected in three nr 
ferent places. 

CoHclU'.WVS ' 

1) Horses arc suitable for the production of highly potent : •- 
scrum. Serum of such hoises should protect large animals in v ^ 

>) The use of the serum-alone treatment is indicated in e; ; -< 
the infection lias already occurred in a herd. Since the semi:, 
only n passive immunity, it is advisable to revaccinate the hen: -- 
; to 5 ut-cks bv the simultaneous method. 

.y The scrum j#*scsses great curative value. Depend in./ : 
severity of the infection, the curative dose is from 30 to 100 cc., tj -• 
tion to be Tcjjcatcd if necosary. 

4j h'or t lie si mu it a neons treatment a spore vaccine, carcfi: i ! v -• 
dardized. is preferable to the ordinary Pasteur vaccine. 

sj Spore vaccine should be employed also in preference t«- t.d ; 
tear vaicines for immunization with vaccine alone. This vaveha ‘ 
decided advantage over the Pasteur, because of the possibility’ ■ ■ 
accurate dosing and Ucause of its better keeping qualities. 

b) IvxjK-riments with concentrated serum and dry spore v.m • 
very promising. This method would greatly simplify the vnccinati- 
cess and also insure the product against subsequent contamination 
teriorati* *n. 

•'* ’ Studies on Changes in the Degree of Oxidation of Arsenic in Arsenical Pipp.rr 

Baths ui. Vjiutv UoHjikr M. in ilullenn «r Hu S. hrpiirtmin? ■> ! 

V-> 1 _■ |)g. \V.^fiinL'i<«n, pjly 

1'or some years past it has been known that in the arsenic dip- : 
arc extensively employe I for eradicating cattle ticks, the sodium .»rs«-' 1 
gradually oxidizes ti> sodium arsenate, w hich is less poisonous m;-: > • 
ctlicient against, ticks. Fn,!,i;j< of the Ihireau of Animal Industry si.' 
that this 1 hangc is essentially brought about by the growth of mi. r<- • 
msms in the dipping baths, other factors being relatively of little n:*:--- 
tana*. St mlies on this subject have been continued during the parr t\o» w..s 

' he lidil ex]K-riincnts of J913 involved the taking at fortninghtiy /. 
tcrvals of samples from a number of vats in different sections d. 
country, ami * »f testing them at the vat, after which they were sealed *.v: 
wax or paialfm and analyzed at the laboratory. The results were pk tv. 
diagrams. 

Du* laboratory experiments consisted: 

1 - In inoculating a mixture of peptonized broth with stock ■ 
seme solutions (amcnite and arsenate) with a portion of used dippiae b.fi 
from the field. Ihe mixtures were then left at room temperature ir-i 


Wit i>i Xn, r i«( 1 


.1 ! Set- iiJ'ii h. ! 
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• ; , uf time, after which they were again analyzed and their final 
^ : compared with their initial one. 

In testing the efficacy of some antiseptics against the activity 
>.':'.H'iiig and oxidizing organisms. 

, x]<rinients of iqi4 were directed toward detennining the effi- 
. metical applicability of formaldehyde as a preservative against 
{ clipping baths in the vat. 

: . ri;e lesults obtained the following conclusions may lx? drawn; 
All used arsenical dipping baths may be exacted to contain : 
oxidizing organisms wliicli work slowly, but steadily and per- 
. . v ml fy reducing organisms which work very rapidly at times, but 
... A 'iy. The reducing organisms exert an appreciable effect only 
v. ! All arc used at frequent intervals for dipping large numlx-rs of 
t • .e ordinary vat. used once a fnrtight. is likely to show only 
Ai.lilv progressing oxidation of the arsenic, and periodical analyses 

• a de if proper dipping strength is to lie maintained. 

rormaldehyde solution (jy per cent) use<l in t he projMUtion of 
every 1500 gallons (!S 1 fluid t unices to 100 gallons) of liquid 
y. d into the vat, apjKuis a safe and elTcetivc means for reducing oxi- 
. inw figure. But since there seems to 1 * no evidence that under 
•. ; u-mlitions oxidation is ever likely to progress so far as to result 
•>,- uf baths injurious to cattle, the question of the use of formal- 
purely economic. The writer Ixdicve. that in most cases it will 
;,:u hi let some of the arsenic go t<> waste through oxidation. When 
•* ,i gallon of formaldehyde about equals the cost of all the materials 
.s ,-*■ h> make 500 gallons of dipping bath, there will probably lx- little 
•; : • yin either way, while there may be some real pro (it in its use 

. siving of labour in preparing tlie dip and through the reduction 
odour from the bath by keeping it under antiseptic conditions. 

The Precipitin-Reaction of Pork Infested with C ysticercus ceflufosae. — 

-. U. C. in U OinUa V, -Urinaria, Wat XXXNI, X :i, p|i. s.irSso. 

. v Ai tnln-r i \. 1 > j 1 5 . 

; the winter 1014-1015 all the specimens of measly-pork from the 
•.•in abattoirs of Venice were examined by means of the precipitin 
h> determine if all the diseased pork gives the reaction and whether 
h i* n<iii is strictly speciflc for the parasite. 

giving a minute description of the specimens examined and of 
o dure followed the writer makes the following conclusions: 

:■ by means of the precipitin -reaction parasitic antibodies can be 
::: I he serum of mgasly pork. 

- These antibodies, however, do not appear to be absolutely specific, 
5 * -ih-s positive results were obtained in treating an albuminous solu- 

• •' i lea, sly pork with the antigen of Cyslicercus cdlulosne and also with 
• i^eti of Echinococcus. In other cases positive results were obtained 

an albuminous solution of pork infested with Echinococcus with 
;:; ’> r en of the cysts of Echinococcus and of C ysticercus cdlulosae. 
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3) These antibodies were also obtained from 3 eases of u,, ■ 
ing degenerated Cy^Lfrats cellulosae. 

4; In two call's of parasitic infections not caused by Cty- 
antibodies were not found. 


31 v The Problem 0! Horse Sickness in South Africa. — Thkiler, si* , 

.*■- -tfh I >: iuu I ‘ Xante, V <4 XII. No. 3, j>p. <»yV, Cape T- \o. 

Tlie ..gent re’-jion* jlde lor the malady (common in South ,\:: ; 
ah hor-e ■ i* kite- i' a micro-organism which, bel mging to tlie l: 
ultra visible-, a gener. dly sp ken of ;*> a virile. There are twe 
di-ea-e. known Teqaiiivciy as the “ IUinkop M and " Ihkk 
\o |».«*-iti\e ]iiooi h..^ yet been obtained to h >w the virm 
iin-: t hr body uf .< •.mceplible horse but all t lie evidence point" !■ • 
of wingo i itiM-ets, p .rticularly mosquitoes. Attemjits to com 
by mem - ><} tlie^e loiter have, however, met with no result, notv, ;; 
the iaigc number :d -picies used. I '# ssibly the difficulty of h, 
nio-ijinti -live no .1 sufficiently long period is partlv re' ; 

1 he l.iitllle iVo< »l'« led. 


Wi’li !i;e »bjeet "1 discovering the snurce whence the im.-, 
taim- it- injection ;; miniber of inoculate. 11 experiments \muv ; 
bird' 1 j 7 -]>ecie^' . v.iri'uis wild mammals, reptiles and Am 
addition t • thee ll:e bi < d of domesticated ruminants, born am: 
li >1 e •ickiii>" 1 inn ,v.<- used, and even that of a few natives, 
were .dv,.,\v negative. The geographical distribution of both v 
ami ccrl.dii .‘.is'iinds w )iild give a du .• as to the direction in wi-A 
ex|H «inie!il -hould be undertaken. I‘oi instance, it is known • 
siekiK'-- d' es 11 it occur in Western Africa from Xorth of Ang' i 
Nonh !• ist Africa, but is present right through Central ami ]• 
to ll)c chores of the Red Sea. 


I ioin ,1 practical p» int: of view, the question of imm;ini;\ i 
imp irt. nice. Uoi a > aid mule'' may recover from either the 1 
di--easc but arc not as a consequence nece's.u ii 


A number of horses were injected with t a. 
n the " ordinary virus, being obtained ir 
iies> and the second, known as the " Tzanc 
lion in a mule considered to be immunise J. 
that although a horse may not react to . 


1 Mmk.m I >rm 
fiom Ire'h ait.-.ck-'. 
virus, ihc tit 'i , kno \ 
attacked by the di'k 
from a rase • »t remlci 
experiment^ it re-ait 
moment yet when reinjected with the same virus at a later date, 
remit, hurihei. willi ordinary virus more horses die of Dunk' 
I hkkop. W ith tlie T/.imx*n virus the reverse is the case. A u . 
her, however, entirely failed to react. 

I lie m, i joiiiy of the lnrses that survived the injections 1 
tested for their immunity. Again a certain number of horses i:iw 
auu it is estimated that the number of horses that will resist ail 
of virus ami be ouiMdeied completely' immune is 3 to 4 per an 
( >t the h »rses that reacted to the oiigiual injection (boili i* r 
letter immunity was given by ordinary virus, and, as regards tin- 1 
of the malady, a horse that has recovered front Lhe Dikkop form 
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... ; better chance of resisting later infection than one which reco\ crs 
... . Dimkop form. 

\! . is of cun or pnvtittioii . — The use of several of the more familiar 
::opic drugs, t \ g. arsenophenylglvcin , salvarsan. imvoflavin and 
:;ai dyes, has been unsuccessful. \'or is rhe use of serum therapy 
y ; .due from a curative i>oint of view. Kradicatimi of the oiseise 
dile as neither the virus reservoir nor virus transmitting insect 
■,t f . known; there consequently remains the protection of inoividual 
. Stabled animals can be protected against the disea.se elTeclivelv 
a : ? he stable is insect proof, as, however, horses and mules must he 
: : .ay time and frequently during the night, a protection applied tit 
. ■.mies into consideration. Th.»use of paraffin nil has been fairly suc- 
Antiseptics rtf the tar- derivation group have also l>eeu used, par 
.-../A ^ sprays, with varying results. Lately, encouraging results have 
■a : lined by dipping horses and mules at regular intervals in a cattle 
• ..i-ich was added 3 gallons of linseed oil and 2 gallons of paraffin nil 
;,■«> horses. Kxperimetits to obtain a better protective substance 
v /'plied to the skin of horses are in progress. 

Bush Sickness, Work at the Mamaku Farm. New Zealand. Ill \K1 *>, C. I . .ill' I 
A I- I. C. in the J»untal >1 A jimltict . \'<=I. \], N jip. ^ ; ii >;v WYllim;- 

■ \ vcIoIht .*11, 1 iji 

"ilw New Zealand Department of Agriculture founded at Mamaku an 
: :::ii ntal farm for the study of the disease called ” bush sickness ” 
:: iHacks cattle and sheep, especially young animals, grazing in the 
* : : « t The work done at the farm since iqii proves that the pastures 
. e.iuse bush sickness are situated on soils which contain iron princi- 
/’ a lorni unavailable under natural conditions, and produce herbage 
•••/u the necessary chemical constituents. These pastures can be much 
:<:-v.-i by an abundant use of phosphatic top-dressing. Phosphates 
■ ■■ n the best results, of these a mixture of basic slag and snperphos- 
.* undoubtedly has increased the growth of clovers to a greater extent 
‘iie other phosphates. A trial is now being given to a basic phosphate 
ground rock phosphate. 

ike efficiency of syrup of phosphate of iron both in curative and prv- 
we treatment lias already been well proved, but its one drawback 
'/ e :t has to be administered by hand daily over a period of some three 
‘ft weeks at a time. 

Lm viiments were therefore begun with cattle licks. After several 
- with other mixtures one was finally adopted containing perehloride 
'" :i aid salt cemented together with plaster of Paris and a little lime. 
v f 1 k in time become very fond of the lick. The bricks must not be 
' \j!'iscd to the rain which would dissolve out the constituents. 
Minicient evidence is already available to prove that this lick is of 
• ! value in maintaining health, but it must not be assumed that it is 
sufficient to enable cattle and sheep to be kept healthy. It is still 
: ; v/‘ ' hat proper manurial treatment of the soil is a most valuable factor 
'ating bush sickness. 



?/) HYGIENE OF LIVE STOCK 

Notwithstanding the above means, considerable difficulty is 
tered in rearing young animals and further experiments are bein- . . ; 
ed at the farm m order to solve the problem. 

•;i ■; Beriberi and Cottonseed Poisoning in Pigs. — Rommel, George m. 

Uu4» i:i Uy i>ivi-ii.u. k ; ir>. ai < f Animal Jn.lu.itry) ami Vkddek, Edward j; y . 

fi.al l Silt.'! Si. 1*1- Army , in Jau rml <-f A:ticuUur,il fosidreh. V.-! 

n;*. fiif,,. \V.L'!ii»jL;l»!i. 1 *. C\, iJecvinbtrr 13, j-ns. 

Cattle ted mr in .re than (/> to io> days on a heavy cotton sei.i , 
t ion (0 lb> <>r im>re per lit ad daily) become lame and their eves d-s. 
freely, blindness often resulting. Pigs, also, are peculiarly suneum 
tlit tile* t'. oi cottonseed meal, the symptoms of sickness appeaii:, • 
time alter ; week" oi i ceding, and deaths frequently occur ur 
warning. Tiie dbcasc in these latter animals manifest two fnim 
and elnotiie, and among the more pronounced symptoms are di •- 
a !i ii "ii, rough, curly coal ; paralysis, and shortness of breath 
‘ omlitioii> revealed on post-mortem examination bear a strikiu \ • 
hl:iu» e to thnn: >eeu in the disease known as lieriberi in man. 

1 he wiiter> have carried out a series of experiments to de'i - • 

( tij whet lie i t he “ wet ” or unite form ofberil>eri could be produced n. 
a diet oi p dished rue and { / /}wlietherthedi>ea!*eliithertocalle(l "u.;;’ ■ ... 
P ’Noning 1 ' is not really U-riberi. The ration consisted of steamed - , 
:iee and tankage (o : 1 1 or of maize meal and cottonseed meal comb:- , 
vat ying proportion-. In all cases the pigs developed the typical symv 
oi betibeii. 

The -indies of tile writers seem to lead to three general emu a- 

U! l’igs are susceptible to berilieri when fed on vitamine deli' a:.- 
tion-. "uch a" rice. Symptoms of a pronounced character sonieiiii.c- 
cm led alter N to lo davs. 

(“) ^ behoved that tile so-called cottonseed poisoning of > 
dctic!euc\ dbea^-e. analag<‘i:> to the disease known as beril eii in in.,:: 
not indeed identical v\ilh it. Acute cottonseed poisoning correq- r:c 
wet Uuibcii, and the clnonic form to dry Ireriheri. 

(gi l he cause ot the -ovallcd cottonseed pusoning is probable 
cienc V in the tat ion, carding, among other manifestations, profound . 1; ,v.< 
m the nervous -ysiem. The following explanation of this condi- - 
ollered : l he grain with which the cottonseed meal is most frequent I 
bimal is nui/e. Mai/e is notoriously deficient as a single feed lor an:::- 
mid miht i* proinrrly balanced to Ire fed satisfactorily. When r. 
nu-al is 1» .1 with cot t- m >ecd meal, a combination is made of two iu-.b ' ' 
ot winch are deficient. 

Ihe writ ei < are engaged in further studies of this subject to dele:" • 
tune exactly the elfect< ol cottonseed meal when fed in the ration *■: *b- 
pig. mid to determine whether methods similar to those usedtoprew:.- V 
n >eu in in. m can l_v practically applied to prevent the so-called c<.U< ;:-o- 
poistmiiig of pigs. 
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O:\rrvations on Fowl Cholera. - Ma//i\u.i. s in /.,i ;- s .v» { i:.ir.-.j, 

, XXVIII, X‘ i>i> i-o. Milan, January n>, imil. 

rlmcnts at the Institute of Hygiene of the Veterinary School at 
the serious nature and wide distribution of this disease. I'rom 
. \ . .f the means of and conditions necessary for the occurrence of this 
practice the writer makes the following observations : 

■ The ingestion of viiulent blood and slime of fowls that have sue- 
...... the disease does not result in infection even if the quantity of 

. ,-,ted is considerable and even if the ingestion has him repeated 
' a ncs. 

Ingestion of faeces of siek fowls in any stage ot the disease 
< avptional cases results in the infection of healthy birds. 

The propagation of tile disease is not effected by ectoparasites 

ii^icus). 

T,. writer concludes that the diffusion of the disease is correlated with 
: n--. nee in some part of the body, especially the feet, of wounds 
which the virus from the faeces or slime gains entiaiuv and lead- 
: the bird. In a similar maimer infection may occur through 

-.v ■ !i the mucous membranes. 

T < • icsnlts of these observations agree with those obtained by l)oi-:k.s 
{(' ctUrulbhiit fur Hukicr'u 4 o^ic, Vol. ;<i. p. 401, 1 r 5) showing 

• T: most frequent channel of infection is not the alimentary laual as 

inly supposed. 

Thy Control of Contagious Epithelioma in Chickens by Vaccination.- mwk 

V! :> U. i'.n-l Kl'X'oKlt" KhWAKle .1. 7 I i \nnun: /'£ "/ 

. l.utkliu N. s.‘. 11. pp. Calx'll Cits . Nevada. Mint- i •#« 5. 

Tile etiological identity of roup, avian diphtheria, and contagious epi* 
•a. 1 is a subject of controversy which requires further extended re- 
:Tl to settle. Consequently it is uncertain whether the cases dealt 
V ;a ihese experiments were caused by pure contagious epithelioma vi- 

• were due to mixed infection. 

T:v use of a virus prepared by triturating tile morbid products eol- 
‘ i : i mil the skin and mucous surfaces and attenuated at 55° C. for one 
: 1 !i«. eked the spread of the disease promptly and exercised a favourable 
'"■•'Kv upon visibly infected birds. Cases thus treated ran a shorter 
uiiiiieT course than those not treated, and the mortality was materially 

1'W‘i injections were sufficient in most instances, but severe advanced 
- T ni-fited by a third and larger dose, 
hi live flocks containing birds, i,M»N of them thoroughly exposed 
• *4. or 45.52“,, of them visibly infected, the spread of the disease after 
■■-i.it ion was negligible. Of the 1,494 visibly infected birds treated, 
"■ -1-45 % died, and 1,095 or 78.55 recovered. 

1 ! !) the whole, the t/eatment was satisfactory and successful. In live 
no unfavorable results followed the subcutaneous administration of 
■ ' vine, but in two flocks serious toxic and septic processes were appa- 
> aused by it. The crude preparation used is not, therefore, without 
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danger, and a more refined product must be devised. However . . 

sion appear-, warranted that in this method we have a fair . 
means for promptly checking outbreaks of contagious epitheL , 
other uncertainly defined diseases, if there be more than one . • . 

producing similar morbid conditions in fowls, and a tlierapem : , 
considerable value. Furthermore, that the prevention and com-.; 

disease fir group of diseases may eventually be placed on a sou:; 

basis seems certain. 


. _.,j The Control of Sex. Morosim. A ill .Y«e>;-r . Ihh.i/j till riorum Si-;.- 

*»r:r- \j. I'. ri ill. I’alt-nm*. ScpUinlR'r ros. ^ 

The wnlcr summarises the most likely hypotheses advaiu- 
Mibj- t t of the fielermili iMoii of sex. 

i j Uvfmtiit -\f - v involving purely internal and organic factor*. 


i \ ■ 'ht s -.< » < lO'.RTlf'V. Mi;sTiki;r, BoCv'HIT, M v 

U Mr / . ;< ; • TlICkY, finccill. <»KKHK, COSTK, Al.J;I\: : 

. f‘r. i , * .* - /viv/C ••:«/• <mi « ! <V; -lintov, Marti-:c,ov: j:, v 

f l|/i if XN-K i . 

,/. htfhur., -■> n. >:r , M v' ( W <R\\VsiiN, IlfilUMi) 

_>) // v pot best's involving environmental or entirety external fa,; >■ 

/i!//,., - i a m. i',. ! ..-v>i»s t .vi«;*i/,!'ar«. aV. 'AXFI.-Kky, Drsno:, St! o : 

K, i i; , •• •« Ini'.i,, NVs^n v!M, M.U PAs, C.U. KINS, Ml HI / W ;• 

fitlXI, Kvni-K, KM'.II , IlMKM S, ScilkVK, Rt>Su : Dl'CCKSCHT, T.\l .. XKIO >, K > >: 

;) Alternative hypotheses involving the influence of various 
Cl f i-/, flHWiVNsKV. K » ■"-« j I ff;. 

[I Hereditary hypotheses involving the existence of two spdue 
of ( hminosonics follow ini’ Mendels Lira. (Ccknot, uvrrsos, Sacndi k-. ». 

Assuming t hat the fundamental factor determining sex is s:;;,- 
metabolic one, the writer, working in the Laboratory of Legal }ir !s 
tin- Koval Lni versify of Palermo, endeavoured first to determine in 
the real nature of the sex cells actually consists, then, extending tlm :•> 
the sex of i he matter contained in the cells, he attempted the 
ni the otla r unknown laetors more or less directly concerned with the 
daiiieiital question 

hollowing this method he first showed that sexual dimorphism c 
result from the action of the same factors in all species, and that tli* 
crux ni the question must Ik* sought in various circumstances which >' 
mg to the particular case, act on the metabolism and consequent!} 
on the sexual defferentiation, circumstances which are always dimm.:. 
tlu- diltcrent sjiccics and of which part escapes detection. 


iii Urs-o crussi.il ijuiiiinl black rabbits (dominant) aith llinialymi ni - 
obtained, omtiaiy h> Mrndclinn fX]Kvtation, almost all rectssivts and almost all h v- ■ 
tbt i si i» latiun of hy bri«ls. 
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i” : .ntritional hypothesis taken as a basis of sexual i!i tier entiat ion 
ending to the writer, be understood as the product of the interae- 
, - . iiurous and varied elements of the most diverse functional value 
\ of being grouped under the heading of heredity and euvi- 

. ; . : ictors wliieli the writer has united in his researches inelude pre- 
. ■; most important of those which biologists have applied separately 
y >e. He has succeeded by this method in obtaining for a long 
. . aerations of different pairs of animals, litters exclusively nnisex- 
■ )\ mail's and then entirely fenudcs from the same parents, 
j".... method is now being applied to live stock (sheep, asses and cows) 
Agricultural Institute of Calstelnuovo and the Royal Zooteelmical 

■ Luparello (Palermo). 

The Inheritance of Coat Colours in Horses to. \nimks«»n. w. s. in h>-mnA\- 
hxf'i'nnu'nt Sta!:»n N.>. !><>, pp. ui-l.n. I.rxm^lon, Kentucky, 

I:. • ;.i> paper the writer gives tables on the inheritance of coat colours 
which include 14055 matings or the colour of 4 2 11*5 horses. 

, .L.it.i are obtained from SttktevaxtV tables and the American 
: l!<>ise Register. 

!v. tin- study of the hereditary connection between the various coat 
. > in horses, one great difficulty is found in the fact that the distinc- 
. hifucen the three colours: black, brown and bay is not sharp, This 
i-:t .1 nit v is the cause of a number of errors and inaccuracies in the 
xr.it Mn of the colour of foals which account for most of the apparent 
:n.ihes in the transmission of coat colour by inheritance. Thus from 
Vtblr drawn up by the writer, the inheritance of all the colours, with 

■ m q.tion of brown, appears clearly. In order to get over this difficulty 
writer proposes to register simply mahogany brown as bay. and seal 
- r. .i> black. In this way the apjjearauce of brown where hay or black 
■\! ivied could easily be explained. 

Similarly, the question as to whether brown is recessive or dominant to 
■.hu h is rendered so complicated by the confusion of these colours 
' ; >'« > longer be raised. There would thus remain only six colours which 
riu.g to the writer can be arranged in tlie following order : the three 

• h: ;f v colours gray, roan and dun. dominant to bay, black and chest- 
‘ i*:v dominant to black and chestnut and black dominant to chestnut. 

T3;i’?e being no records that would indicate the comparative strength 
-a; inan and gray , these colours, for the present, are placed at the top 
*:« as of coordinate strength. 

A" Vi the question whether the coat colour is connected with other 
of horses, there sterns to be no evidence in support of this view. 

• rivt-.rs which control the transmission of colour appear to be indepen- 

all other qualities. 


UUI.} 


■ -U?c li. 1 < j 1 3 , No*. 015; mid 1355; H i'i 1 4, No. Ml 
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The laws governing the heredity of colours promise to be 
an indication of the method for further research on the laws 
the transmission of the other qualities of horses, and as assist; ;., t a. ’ 
ting the breeding of horses upon a more scientific basis. 

As regard- the colour of the hair, it is finally due, as 
Kasti.k, to: 

1. An oxiding enzyme of the nature of Tyrosinase. 

2 . The presence of an oxidizable cromogen as Tyrosin or * :;iv 
lar eomiKHind. 

The extent to which the cromogen is oxidized by i : - 

As the oxidizable cromogen is present in the skin and hair. 
siblv in albinos, the question is what determines the extent r*. ..ti 
cromogen is oxidized by the enzyme? As the inheritance of c-.r , 
in horses is transmitted from generation to generation, that u 
mines the extent to which the cromogen is oxidized must reside in t’u 
cells. The name given to it is factor or determiner. 

There are in animal coat colours, two kinds of white, ma- j> 
riant aiul the other recessive. It lias been suggested by Gortnt; 
dominant white is due to the presence of an inhibitory enzyme in \\ y 
thcliid cells which prevents the action of the oxidase, and that : ( v< 
whites differ bv not. having the power to produce pigments. Tin- n-.- 
white lacks the ehmmogeu or oxidase, or both. The latter, or alhui** v, 
would of neex-ssity be recessive in ;cs much as it lacks the power m pv 
pigment and is without the means of inhibiting pigment product: . ■■ 
the elements for its formation are present. 

The writer then discusses the colours of human hair and lastlv t In- 
ject; of breeding horses to colour. The task is easy for the colour. vA 
recessive to all the others, namely chestnut, and more difficult tin* 
the degree of dominance of the colour desired. 

u'j Cow Testing and its Advantages. - i. Com-:, k. n. in t - i 

.f »;.i l iken :! /:rVo«C; •». hr h:!ur.,i . Vul. XVI, Xo. i, [>{>. .*-««•, i, t iSl- 

fXiulh-r 1,1-., J I . Sell*' Mi' - i.»r liiKVUr,! villi’ Improvement in the 1 v : 

Iivl.ili'i, /•■; ’ , 

1. -Tlie Department of Agriculture and Technical InsUucti' ■ 
rrei.md introduced, in iooO, a scheme for establishing a register"! i 
dairy cattle, under which the owners of officially selected cows u:.diU 
to keep one year records of the milk yield of each animal. At tin- c 
the year all cows with a milk yield of a certain quantity and a-: 
butter'l at percentage were entered on the register or herd book, 
from such cows sired by pure bred Shorthorn bulls or by registered 
bulls were subsequently inspected and those which came up t" a 
standard were selected as eligible for premiums of £io per aim":’, 
lot- tlie qualifications necessary for entry on the register were lised 
annual yield of milk not below 6 ooo lbs. with an average butter-i.it wa 
age of at lca-r j per cent. Having introduced the system in tlii- ' v 
Department next proceeded to establish cow testing association-. l 
accordingly h ive appointed two instructors in cow testing, wh- " 
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,»i fanners and. explain the objects and advantages of keeping 
% w-c mis, and also the desirability of finning such associations. In 
*. encourage this work further, provision was made in connection 
, :: - -theme for Improvement of Dairy Cattle in Ireland for grants to 
:i -\ag associations which undertook to keep systematic records of 
yield and quality of milk, Vnder this system a number of burners 
-.c •' -he same district join together and form an association w ilh presid- 
. y secretary, or supervisor. The members undertake to weigh 

• /.. from each cow morning and evening on one day each week during 
. :; .m mg period and. at the same time, take a small sample for the deter- 

• ; >f butter-fat. The weight of the milk is entered by the farmer mi 

; -heet, which is sent by him to tile supervisor together with the 
\ i composite samples at the end of t lie monlli. The supervisor 
:oponsible for the necessary tests for butter fat. entries and eal- 
etc. which will enable the tanner to ku* w exactly what is the total 
: • and money value of the milk produced by each cow in his herd 

:iie month. 

When an Association has been formed and the Department are satis- 
. Mutable arrangements have been made to carry out the work of 
- ciat ion, they supply the association with tlie necessary record forms 
: i-’j.itgc. and also for at least one year, contribute at the rate <T twn- 
.• v : >iT cow, per monthly test, towards the cost of testing for butter fat, 
•.hied the members contribute another penny per test, and that sat is- 
: :y records for at least 100 cows are kept throughout the year, and that 
Members are testing all the cows in their herds. 

A* the end of the milking period, on application being made, the Depart - 
1 re prepared to inspect all cows whose yields of milk and butter- 
rt: up to the necessary standard, and those which arc of good eonforiu- 
.iud of well-defined Shorthorn type arc placed on the register of 
ryeltle. 

!iy means of such a system of cow testing with the gradual elimination 
lit able animals, it is considered possible to raise the average milk 
't Irish cows by at least 200 gallons per cow, this would mean an extra 
to the country of almost £0 non 000 per year. 

H. - Provisions of Scheme Xo. 20 of the Department of Agriculture 
: Tirhuical Instruction “ for Kncouraging Improvement in the Dairy 
:‘A nf Ireland”. 

! mler this scheme the members of cow testing associations pay a 
-mailer proportion of the supervisor's remuneration than is the case 
m -t other countries where milk records are kept. In Denmark the 
: "er< pay (approximately) tliree-fourths of the cost of testing the milk, 

1 the government the other one-fourth, while in Ireland the Depart - 
: -t p iy two-thirds of this cost and the cow owners one-third. 

The system of working cow testing associations in Denmark and some 
ai countries is different from that practised in Ireland, inasmuch a.s 
Xr 1 he Danish system it is usual to apjiomt a whole-time supervisor - - or 
b r - to each association, and this man travels from one farm to another, 
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vhiting each mc-mUr .bout once a fort night. Such a bystem can i , . 

recommended provided the herds are large (provisions for .... 
vhemcj 1 jilt it would not be suitable in the ease of association- 
herd'. arc -mall . nd scattered over a wide are* 1 . 

V2j The Value of Barley for Cows Fed Alfalfa ; Experiments in Californ.a. 

i ,t iki m is . H., WofJ. l\ W\ atj‘] Voorhiks K C, in Agricultural E vpt'riment . 

I lit’-') tu-i. lUtiirm J|[' l.'v-Hi. HcrkrUy, Cal. i « j 1 5 . 

These experiments were made by the writers in 1913*1914 at 
keley Kxjicriment Station, in order to determine the effect prodi;.-. ■; 
the milk yield and the increase in the live weight of milch cows d - * 
addition of barley to a ration consisting wholly of lucerne. It: • 

experiment. 2 lots, each of 7 cows, were used; the animals belong..; t, . * 
following breeds: Jersey (2). Shorthorn (5) and Holstein (7). Th< 
fed for ; periods of ; weeks alternately on 1) lucerne (green, ur.d i< >: ♦ 
form of hay) ; 2) lucerne * ground barley. The cows received ■ 
green lucerne per head iLiily, and lucerne hay ad lib. The barley w. > ; 
proportion t<> the amount of milk produced, the ratio being appro via 
r jrjuiwI of ground barley to every 5 jiotiwls of milk. The averaia- o 
the 1st lot of cows was 4 2 . years, and that of the 2nd 4 w.. 

while the average number of months to the next time of calving 
pcctivelv 8.4 and 7.9. In order to accustom the cows to the rations 
were to receive during the experimental period, a preliminary iVtdi:.- 
f> days was introduced. The live weight of the animals was deU:n:i- 
for 2 consecutive days at the beginning and end of the experiments .. v; * 
averages for each experiment were calculated. The results of t h«- • 
experiment are given in Table I. 

The increased production due to the addition of barley was tla> 
per cent in the case* of milk, and 13 per cent in that of butter fat \VV- 
on lucerne and barley, the cows ate 42 pounds of barley and 12 
less of lucerne hay per head weekly than when on lucerne only. TV::..; 
this difference into account, and on the basis of milk selling at i ( a ■:*- 
per gallon and including the value of the gain in weight by the .*. 
s cents per jiound. it is seen that a profit of $4.78 was secured per ow, . .< 
week as a result of adding barley to the lucerne ration. If on the ciur.av 
the price of the butter fat. instead of that of fresh milk, is taken inv 
count a lo**s of S3. (.2 for the cows during the actual feeding of harki 
obtained. 

In the 2nd cxjierinient. the writers used two lots of 9 cows Uv>;;L::y 
to the following breeds : Holstein (io), Shorthorn (5), Jersey (2) and id:. : 
soy (1). The average age of the cows of lot A was 5 V. L years and thd : 
lot />. (• years ; the average number of months to the next calving peri* m1h.c 
2.7 and 8.1 respectively. This time, the experiment was divided V 
2 periods each of 4 weeks duration. The other conditions were the >.am- ■>> 
those in the first ex]x?riment. The results are given in Table II. 

The increase in the milk and butter fat production, as well as the 
in live-weight., were not sufficient to pay for the barley fed in addiv.n t’ 
the lucerne, whether the calculations be based on the price of the w 
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Table I. — Results of Experiment /• 

Food consumed Production 



Lots 

l«r 

cow weekly 

per 

cw weekly 

. xjicrmicnts 

of cows 

Lucerne 

Lucerne 

hav 

t. round 
Uar lev 

Milk 

Fat 




lbs. 

11*. 

lbs. 

llxs. 

I’erccnt. 

ll*s. 


\ a 


— 



201.2 

— 

6.95 


* B 

— 

— 

-- 

IO8.0 

— 

7-39 


1 A 

210 

152 

15 i 

212.5 

3-5 

7.40 


t B 

210 

162 

— 

I62.O 

38 

0.12 

■ (U'JtilHrr iG. 

\ A 

210 

146 

— 

172.9 

i (>0.8 

3-<> 

6.15 

i 

2Iu 

120 

39.6 

3-7 

6.4O 


\ A 

210 


1M 

1 7&5 

3-7 

6.02 

- < Vlober 7 . 

i B 

210 

15 1 -9 


138.2 

3.8 

5 31 

if lucerne 

: A ■ B 

210 

M 1 

\ 2 * * * 

1833 

3-<> 

0.05 

: iu.'ernc p£- 

1 A - B 

210 

153 


J57 h 

3.7 

5.87 



— 

12 

■ \ - 

25.7 

0.1 

0.78 


Table II. * 

Results 

of Experiment II 



; r\[>crinu-nts 

Luis 

of cows 

Food consumed 
per ci i\e weekly 

C.r cen Lucerne (bound 
Lucerne touv bai lev 

His- lbs. It*. 

Production 
per cow weekly 

Fnl 

Milk 

lbs. Percent. His. 


1 A 

_ 



157-2 

3.61 

3.68 


/ B 

— 

— 

— 

155-9 

3 - 8 o 

5.93 


l A 

•151 

5° 

4* 'I 

‘5° 

3-7° 

5-55 

MiyiM 20 . . . 

t B 

565 

45 

— 

13 8 -4 

3-74 

5.18 


s A 

4 S 2 

152 

— 

Od .8 

3.80 

3-79 

' ^'Member 2\ 

t B 

42 S 

M‘ 

4°-5 

1 10.7 

3-85 

4-1*1 

o: il'.c periods of 
:: : barley . . 

A — |- B 

440 

95 

|0-3 

134-9 

3-78 

5.08 

■ : periods of 

t 

A ^ B 

5*1 

98 

_ 

119.1 

3-7 6 

4.48 


4" 3 


Avenitje 

live 

weight 

JXT COW 
111 ?. 

i 05 S 
I 009 

t *’5‘) 
1 093 
1 070 
I r 1 7 
1 004 
1 »33 

'•I 

«3-5 

10.5 


Avctft>;c 
livt- 
wciuin 
jicr vow 

II*. 

I 099 

I 159 

I I TO 

r 174 

1 I}2 

I 206 


I IOI 

i 153 
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milk or the butter fat. However, the immediate economic re- . 
ed are not the sole criterion by which to judge of the economic • 
of adding barley to a ration of lucerne. On account of the ; v . 
influence of grain feeding upon the condition of cows and tlu : : 
it may be concluded that the practice of feeding barley to cow- r ; 
is economically sound, and for this reason, it is recommei: .• 
writers. 

3^4 Diuresis and [Mi Ik Flow. sn i:nhock, II. (Assistant Chenu>t. Act:.: 

UK tttril M iti'-u "i iii< I'tiiv»r>ily of Wisconsin i in Journal -•/ 

V, N<< : ;. !»]• \V;i*hinKti*n, I). C\, I Hr. 27, 1 ■ y 1 5. 

The writer ha- experimented t > ascertain the effect of well-;.;, 
retie- on the milk yield. Proof that these are able to influence : 
t ion might lend t<» tin* di-co\ery of a means to van the proj mr; ■ . 
individual mnstitueni' of the milk. 

Two t». a in fti'l milk v.vtv ti«ni ;ls the? c.\]H.<rhu»‘iitul animal* and were tV . 
ration- • j, vu-icliinc lb., wn* fo»l a ration consisting *»f 2 lb*, 

[tint- yra*- hay fJ'< • m» a < ■ . »<r ym. of air-«iriol casein, j 11^. of fresh su«ar • 

atn) . <if i->miu>!i * ill. This provided *mrideiit enrnjy ami a sum'..: 
null it i v c ratio to r\r exi ■ !:<ntly for milk production. 

1 .oat w . iiiliitic ' : lb . \\.»* fd 1 front r . s to j lb. of rial*, 0.5 to 0.75 lb. of j ■*:. . : 

1 c’»t «»f *dl 1 lily, though the kilter was utten refused. The specilir 

w«ri- *o< limn an-t air. th< ocin. md *odiuin ehloridr. Neither of the first twosiilM a 
miuMer.-d in rea-nubl'- ■ i> •-». - provoke markr<l diuresis, the effects of urea am 1 , 

arc >l« *« iib< <) in tli«- -111111:111'. -i e mclu-ions. J Ufa obtained during period of l«/.i 

01 ot mm-u.il rt-~.t lr—n« ■-* on the jurt of the .111im.il were discarded. 

The conclusion'' .ire summarised as follows : 

i) 1 'hm administered in a diuretic dose is able to deerca-c K ::.;. 
il\ the flow of milk. ( pon repeated administration the increa-ni ::: 
of water which follow- the impoverishment of the tissues with re*> 
water content balances the draft for water imposed by the diuretic 
milk secretion c mu- back to noniial. 

j) Sodium chloride with its diuretic action as well as its lax.i:i\e 
is unable t" depress milk secretion under normal conditions, as it 
ncoitsly evokes an exre-sivc thirst, which increases the water in! v 

;) Wit )i the decreased flow of milk caused by a diuretic the ; 
tage of solid- is increased. Fat is here the principal variable. 

.fi The inunm oy gland shows no tendency to absorb ami ‘ 
subsequently in its secretion additional urea absorbed by the u:c 
1.1 i- diflicult to interpret the results sometimes obtain^: 
allalla hay a- due to diuresis alone if urea diuresis can be taken as . ty ■ 

.v;, Seventeen Years Selection of a Character Showing Sex-Linked Mendelian ! 

ritance. It\ 14 L, K\vvi-i\d |Iii< ilopeal i/itwr.itory of the Maine Aitricu!-'.:: - 

rmn-tit Station) ; in /h. 4/nrtican .Yiinmrhd VoV XLdX, Xu, sSt>, 

2 tables ; tig. Luicister, Ta. r October, lui 5. 

In 1 N 11 S there was begun at the Maine Agricultural Kxperimi-:;! 
mi experiment in breeding Barred Plymouth Rock fowls having : 



poultry 


40s 


... :he improvement by selection of the character “ winter egc 

X : experiment lies fallen into j divisions or periods, vi: : 

■ nod from 160S to 11)07. — This nun be called the period >1 mm vs 
The plan followed here is the same as would be used in the build- 
■i a 111 st class dairy herd. Individual records of performances are 
large producers are mated with the sons of large producers in the 
. . htaining a race of improved layers. A certain minimum perfurm- 
j aired before a bird is " registered " There is no test of the progeny 
. dar matings with res])ect to tlu-ir laying ability. 

W.riod from it)oy-H)ii, - - In this second period the 5 riueiple of pro- 
was introduced into the scheme of breeding, Further, selection 
:: cd on for low pr )diu tion as well as fu high. 

irom 1 < j 1 to Dote. During this period all selection lor low 
: . ii-iere production was dropped. 

V results of the 17 year selection period are set forth in Table 1 The 
"f individuals involved amounted to nearly 5000. 

I -Mean Winter Production per Bird of the Barred Plymouth 
Rock Flocks from iSou to 1 < n 5 . 



Mean Winter 

No. ot dials 

Mean Winter 
Ptodm-f ion of All 

Mean Winter 
ft (Mine ti( in <.1 All 

i-ving Yv-jr 

Production Making Win lei 

birds SchvU-il 

for 

Hivds SOeetid 

lol 


ol Alt Birds 

Reo-nb 

Prod net i on 

I’todtution 


. . -) 1 .04 ay’s 

; 0 





r .i 1 

. . 37.SS 

S5 

— 



• • 15 2i 

5S 


— 



. . 20.01 

m; 


-- 


26.55 

253 

— 


-O 

3> n 4 

5*5 

— 



• • 40.65 

<>35 

— 



. . 22.55 

653 



iS 

■ • 19-93 

7&0 

.... 



. . 26.69 

359 

54- ■** 

22.00 

i 10 

. - 51.76 

257 

47-57 

25.03 

.11 * 

• - 30.59 ■ 

2G4 

5°-5^ 

IJ.OO 

a 2 

■ • 3 . 5-03 ■ 

252 

57-12 

J 1 *- 13 

■1 ; 

53.01 

[82 

52.61 

— 

-M 

- ■ 52 20 ■ 

192 

52. 2 f * 


[ 5 * 

• - 15-8*# 

179 

45-89 

— 

il" and Means . 

■ ■ J 35 05 t-ggs 

5 852 

51-10 

20. 1 . j 

decline in these 2 

years was due to unfav< 

111 rabic environmental in till ' nets, 

lot installer, in 


i.i'A]M?ricncc<l man wa- 5 in charge of the incubation an<l rearing. 
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broadly speaking the experiment has shown that mass >*■;. , 

production was not effective while selection which was based up ' 
fnrmunce of the progeny wax extremely and quickly effective, 
the explanation of thu-e differences any interpretation which 1 , ' 

phmation of the rc-ults on environmental action may be del.: . 

aside. To the writer, the essential key-note to the explanation. y, 

suits of this long experiment is found in the fact that phaenol . • .. 

tion of the character fecundity, ir fowls, markedly transcends in t . 
degree, j yn^typii . cuudi'nL It is impossible in the great majoriv 
to determine with precision what is a hen's genetic constitution 
to fecundit v from an examination of her egg record alone. 

Tims tiie reason why no effect was produced during the fin ‘ : 
of selection and a marked effect during the last seven was bee. - *•=• 

tvpicallv high producers were uniformly selected during the latter ■ 
not "o selected in the* former. Mass selection on the basis of p t 
(phaenotvpie appearance! is in its essential nature a blind and I: 
process just so long as the correlation between the gametic and * ;• ■ 
conditions of the character is not perfect. And it is an outstamii’.., : • 
tlie Metmclian investigations of the last 15 years that the gamete--' 
relation is very rarel> , it ever, perfect. 

It appears on this view that selection for high egg pror ucti.-i: > ■ 
fow l is effective when it is real. That is, if one selects xcndiatlh bvf:. 
(lucers by means of the t raj r -nest pi .,: s the progeny test a high ia. 
strain is fixed very rapidly. If on the other hand high layers an . • 
nienlv bs the trap-nest record alone, selection is not really made 1 1 
ally high producers except in a jxirtion of the cases. 

In diseiisringthe hearing of the results of the experiment up> at f 
cr.il i>roblcm <*f the effectiveness of selection in uixlifying germin j 
miners, the writer denies that there is any evidence whatsoever for 
that through the process of select i in the hereditary determiners of u ■<. • : 
cither have been or can be changed. All that selection has done U 1- <•;. 
the constitution of the botmlation iti respect of fecundity gennUpc-. 

,2»* Squab Raisins; in the United States —Lee. aurvh b, Animat iin 
hov-tii; uiortv Aitinnl Iluslninrlrv Divi-antO in ( . >. /V/w/wioii ! 

! hiHtr'' ii-t.i, S' ['■ jip. <. ii”s. Wasltiiuilnii. Scpt<*it»lK-r i-uy 
A li’-t of questions on pigeon raising was sent by the T'niuV: S: 1 
bureau of Animal Industry to pigeon breeders throughout the Unite! 
and, among others, replies were received from 22 large breeders wli" U 
from ;oo to j _>< >< ■ pignms and produced squabs for market. A large ' 
ln*r of replies were received from breeders who kept less than p^o-: 
Their answers in general agreed with those from the large pigeon ! r-.c- 
although they were more varied. 

l ; r«un the above enquiries and from data s!.pplied by the write: 
appears that pigeons are kept in all parts of the United States, bn- 
of the large squab-producing plants arc to be found near the large < ita* 
the North eastern States and on the Pacific coast. Many pigeon- m- v' 
as a side issiu- on general farms in the Middle West and South. U 
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. . . nluoing large squabs are mostly kept confined in while 
• I'igeons whicli are less prolific and produce smaller squabs of a 
t , lf lity are kept on the general farms and are usually allowed their 

y. y of the large successful pigeon farms make a business of selling 
-lock and are not devoted primarily to the production of squabs 
The large squab producers raise almost exclusively pigeons 
■> j! uier and Carneaux varieties, and on a smaller scale some Dragon, 
use or Hen, and White King. All of them except one keep their 
l :> n lined. The birds are mated at the age of 5 to 7 months, the 
| ring >7 months. 

\V;r :t. maize, kafir corn, Canada peas, millet and hemp were the grains 
,• : : iiiioiily fed, while peanuts, grass seed, oats, buckwheat, smillower 
cow peas sue also used. About one half of the breeders rejxuted 
-..-i- : some kind of green food including a wide range of such mat 
U -i k salt was used by one-half of tile breeders, loose table salt by one- 
..ad table salt in hard lumps by the rest. About 1(1 per cent used 
-,i r\*:.i teed such as millet or hemp during the moulting period, while 
.<* ! a ho did not use any sjjeeial feed for assisting t I k* moult supplied 
-ins in their regular rations. Une third used hoppers in feeding 

,V>< at one-half supplied tobacco stems as the entire, or for part of the 
material, and hay and straw were commonly used while others used 
• :a»«iies, pea vines and alfaiia stems. Due-half reported freedom from 
and about one-fourth gave canker as a common cause of siek 

!:< diseases most commonly reported by small breeders were canker, 
.. h-lit " and roup. The principal method of tieatnu nt was prevention : 
M-'i -::ig everything clean, using disinfectants and killing siek or diseased 
’ > The remedies used were kerosene oil. permanganate of potash, 
er sulphate. earl)ohe acid. quassia chips, Kpsnni salts, Yene- 
a . tincture of gentian, or a tonic in the drinking waiter. Dry sulphur 
'-’■teil jx-roxide of hydrogen were used for treating canker, and kerosene 
>: a up. 

a:; ‘he large breeders sold squabs for market while alxurl one half 
.<> breeders, t >f the small breeders fifty live per cent sold squabs 
:: :m l only, 53 per cent for market and as breeders, and 12 per cent 

' :et ' -i-r" only. 

1. n.e breeders marketed their squabs at four weeks, except from two 
■> \m < re they sold them at four and one-half weeks. Small breeders 
mea . at from three to six weeks, the average being 4.2 weeks. The 
* 1 i squabs marketed from each pair of breeders varied in the small 
‘ !,, m 5 to 22 and averaged 13.8 and the weight jk- r dozen squabs var- 
- 1 aa 4 to icS pounds, while the large breeders marketed in to 20 squabs 
- pair of pigeons and averaged 13.1, and the weight of their squabs 
e <: ! r- on () to n pounds per dozen and averaged q pounds. The nver- 
h-'o- tor the year per dozen squabs varied from $ 2 to $ 4.62 and aver- 
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aged ,s >.4 > for the large breeders while for the small ones the 
$ u.fio, $ (>, and S j.oi respectively. The former made an aver 
profit from each pair of breeders which varied from 3 1 cents to s 
aged *io_\ while the prolit of the small farms was between p 
$ 7.50 and averaged s 2. H\. and the profit from breeders wh«> : 
largely for breeding purposes varied from $ 10 to i> 20 per pair. 

The feed cot for large breeders was from 05 cents to S . 
breeders and averaged S r.32 ; for small breeders it varied frun 
to S 4 and also averaged $ 1 . 32. 

An average yearly profit of § 1. 50 per pair of breeders is 
good on successful plants producing only squabs for market. Ti t 
for Sfjiiabs, es|Kria!ly in large cities, is gradually increasing. T; A .... 
however, a pj .ears to keep juice with the demand, judging from t}., 
price. 

j Orientation ot the Mature Silkworm in the Act of Spinning its Ccum 

vi s '» \ . < ■ , in I k . So ulw. Year II, N“ i5 , )»p. (t<)i . Killin', 1 i ( ( . ; 

In 1014, experiments were made at the Koval Experimental ST >• 
oj Padua to test the conclusions of MM. Mozzicoxacci and k 
t his pmpose Russian breeds were chosen as being better adapted >>:: . 

oi their rather elongated cocoons. According to these writers (l 
position of the chrysalid in the cocoon is injurious and should he p;, ,, 
In this position the last abdominal segment of the insect 
llal tenrd and completely deformed by the pressure, thus iuteiie:::^ 
the copulation *>i the moths and the production of eggs, which 
lack fecundity. 

The tollowing results were obtained : 

o i I, 1 t ] .u <«l "O; o; i <ir link". Cucmais nf very dark crimp 1 y w 
lot tn 1 .!, v.illi Hie . tt< 1 Very pointed. 

Lived ■* o .(• iC’ httkiulh ”, Cocoons pneialh of a 
ull. w, iMii:u!..t olilon- ]«.inUd at one end. 

L"? linrd “ 1 >: in Itrt'k". Cocoon?- of a ir.i.re or kr-s daii. .o 
elonyaled, ^ - *i lit- -I .it Hie un!. 


It was observed that on the bunches of twigs the cocoons of ,A 
lots had always the pointed end turned downwards. Fifty cocoons 
t ype were opened and it was found that in all cases the head of the i h:;.* 
corresponded to the blunt and rounded end of the cocoon which ]»:: 
upwards. 

It w as iherelore supposed that the constant position of the ck:;: 
was due to the particular shape of the cocoon and that it was tied' c 
H’peat the experiment with two breeds of different shape viz the • 
am] green breeds oi Marhellan. In the former the shape of the coco:.- 
proaches that of f he J apanese breeds, in thesecoifi that of the Chines : 
again it was shown that the head of the chrysalid naturally cornsp ■ 
the upper part of tin* cocoon. After the escape of the moths fit 
specimens an abundance of fertile eggs was obtained. 
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: ,.ults therefore do not support the hypothesis of MM. Mozzico- 
! = K vTO ; besides, this latter had been contradicted by M. Vkrsox 

y : "0-4 

phciciaxy in Silkworms. — Acer a, c. in hr. yi-.u iv, v- i, 

me. January n», i v h*. 

• . iv is the movement of animals and plants in response to light. 

■ squished from phototropism in that the former tenn implies the 
,.f the entire individual wliilst the latter is applied to movements 
( >f the individual. 

.s, experiments were particularly designed to determine if the 
- : ; he newly born larvae accounts for the increased response at this 

■r.i-r:mcnts were made i) on newly-born larvae deprived of food ; 
j v :c of various ages allowed to feed ; 3) on moths. 

; fN ults obtained are as follows : 

\ vd\ born larvae show active positive pholotaxy and are only slightly 
the intensity of illumination and not at all by quality of the 
r*:> response appears to be related to the vigour of the larvae. It 
->;a' subsequently and disappears at the end of the first stage. In 
. hsmiK-nt stages there is a vegetative phototaxy. less vigorous how- 
that shown at birth, but similar to it in not being a fleeted 1 by 
; nf the light rays. The moths show 110 phototaxy at all. 

7::e writer proposes in subsequent researches to study positive photo- 
various breeds, and to ascertain if it is possible to determine the 
: 1 : the newly born larvae with a view to obtaining practical means 

. 

The Hydrobiological Station at Davos. - ii nniw\ .1 w in n>th,< 

.. Year 23. X- 12. pp. 3 : 33;. riafliki 11 /midi!. l'iuii;lur i-iie 

i amber ro, 1915, the first Swiss hydrobiological Station was inau- 
1 : it Davos. The Station was founded by the exertions of the Inspec- 
: i isherics of the district of Davos, with the financial support of the 
v of the district, and under the direction of the “ Kurvereiu ” 
i.r.ilih resort. It will serve provisionally as a laboratory for the two 
who for the past year have been occupied in making a botanical 
•apical survey of the lake of Davos. The Station, however, is 
: ;vi with all the necessary apparatus for carrying out the most difficult 
'domical and piscicultural research. With its two laboratories, and 

* close to the breeding ponds and lake, the new institution offers 
■ wait ages for a survey of the Alpine lake fauna and flora. Suf- 

funds have now been obtained for the formation of a similar >Sta- 
■■ the shore of Lake Lucerne. 

Lsh Culture as a Meansof Using Alkaline land in Hungaiy.- hu’a^y, M.,in 

i ■ u Ktelittunyth, Y/ar V, Fan. 5. pp. 131 J 3^. Hwlaptst, i, im.V 

• ••'.><'. iai (I’iscicultuu-), Vcar XVI. X" 23, pp. 24*> r 1 3. Uiviapcst. Jnttiulm i, t** 1 5. 

Hh- immense tracts of alkaline land which form part of the great Hun- 

• *: Plain (Alfold) can be improved and reclaimed by means of irrigation, 
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as has been proved in convincing fashion by the numerous exp*- v 

ried out on alkaline meadows and pastures at Bekescsaba by v v ,'' 

ment Station of Magyaruvar. With regard to these results (1), m ,;. v ; r 
have drawn attention to the construction of fish ponds as a 
of using very alkaline land useless for cultivation. 

Ah <*arly as last century it was observed in fish breeding un : : - .. 
conditions that the waters of alkaline soils are very favourable t< •; ... 
ing of fish. In fact, the water of lake Balaton, the most ini].. : . . 
of Hungary ;us regards fish culture, is alkaline. But Bake l*,: ;. . - v 
moie remarkable in this respc*ct. The writer tabulates the 
7 wars working 1 1 ^10-19 05), from which data it is seen that th- ..... 
yield of Bake Balics per acre (it has an area of 1003 acres) vuri. , . 

1 jO 1 .. and rOr lbs. In view of this success, and the great im:>-..v;, . 
has been given to fish-culture in Hungary during the last . 

const ruction of artificial ponds has been begun on alkaline land. 1 
turc is better than irrigation for the improvement and utilisah-c, 
line land The excellent results obtained are summarised as 

1} In ponds with alkaline water, the production of p; .n> - 
normal. 

2) Fish-culture requires a smaller water supply than jrri;.;: 
the latter has to be carried out in relatively short periods of to;;.- .• 
the water is iusufiicieiit the success of the crop is doubtful. W\»ir: 
needed at the beginning of spring, when the ponds that have bee;; 
t he winter require tilling, this is generally done between February c;.; A 
at which season the river floods alford a plentiful supply. Tile !ov* 
ter in these ponds is very small, for the alkaline soil hinders iniiltr a*:-.:, 
the supply is therefore only diminished by evaporation. 

.;) In the matter of manuring, fish-culture is also less exact -:;; • 
irrigation. < Jwiug to the ]>art played by the water, it is easier to m in::: ■ 
bottom of the ponds than to manure irrigated alkaline soil. Furtiv: • 
mud left by the spring floods is an excellent fertiliser, while the inii'i-: 
ter, when afterwards turned into the ponds, does no harm to the lid 
addition, the cattle that are periodically watered at the ponds, tkr !: 
]>ings oj aquatic birds, the heavy showers washing the adjacent cukn . 
laud, artificial feeding etc., furnish the ponds with fertilising 
all tending to increase production. 

-}) In addition to the advantages to be derived from the pivv :: 
lish ponds on arid land, another advantage of pisciculture lie?- u: 
leaching action of large sheets of water. Very alkaline soils ilu*. 
systematically covered with water are changed and improved 
course of some years, so as to become suitable for any agricultural 1: 

Tlie writer gives characteristic data relating to the 5 chief fish-hav: 
establishments on alkaline land; these have been exploited for F<nne y ! 
llic areas of these 5 ponds are respectively : 1944 - 1050 - 2 62 v 'o a: 
they supply the market annually with 176,0001. 220,000 - 50,^0 - 


O) Sa - /.’ January e,i i. N- 15. 
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, Mention is also made of the working of 6 ponds, each of about 
’lucres (on the Torokka estate). These were constructed on patches of 
ii'::. soil, in order to make them suitable for cultivation. In the course of 

- vc .;.^ the removal of the alkaline substances by the water has so greatly 

the soil, as to allow of the following crops being grown upon it : 
with a yield of over 22 cut. per acre), maize for forage and sugar 
^ v. ah a yield of 403 cut. per acre). 

■ : lie strength of these results, the first attempts towards the exploit - 

,t large scale of the " Puszta Hortobugv " (the largest steppe of the 
Hungarian Plain (1) were made. Of the 4260 acres of alkaline laud 

- :w ! by the State for irrigation trials, 2S40 acres have been set apart for 

reding vStations. The water is brought to these ponds by a conduit 
• ::: Tcs long. The writer considers that these? Stations should carry out 

-y.iuVr of experiments on questions relating to the improvement of alka- 
: - .A as these problems are of great practical importance to the agri- 
of the arid regions. Thus he recommends : mamtrial experiments 
:h Evinical fertilisers ; experiments iti ploughing and harrowing the 
nf the ponds, in order to accelerate the decomposition of nutritive 
•: .'Vinces, and the removal, by washing, of injurious salts, etc. 


FARM ENGINEERING. 

Implements and Machinery at the Smithfield (London! Show, December 1915. 

Implement and Machinery Rtvitw, Vol. 41, No, 489, pp. 1 041- 1 07s. London, 

]. 1, 1 91O. 

Thi" account contains a brief description with some illustrations of the 
. ■ noteworthy exhibits seen at the 117th show of the Smithfield Club 
:.:ik a. is held in Eon don from the Oth to the igth of December 1913. 

M* 'tor ploughs, agricultural motors, steam and petrol lorries, steam 
' ?■ >v> and milking machines were the classes of machinery which received 
:v'V attention from the public. 

baring the week, well attended meetings of the Smithfield Club, Royal 
..xraiural Society of England, National Traction Engine Owner’s and 
‘i.r - Association, etc. were held. 

Tlie following are some of the firms represented and a feu of their most 
mt exhibits. 

Hornsby & Sons : a new mower; and a 1 >>y z HP. oil engine which 
vs- t ii her refined petroleum or almost any kind of crude gas or residual 

J"iiN Fowler & Co. : a 12 HP. compound steam ploughing cable 
-one ; a special deep anti-balance plough which is convertible to cut either 

iurrows 12 in. wide, and S in. deep, or three furrows 16 in. wide and 
- ! 'i. deep. It is also/provided with special revolving disc skimmers on 


Si'L- B. May 1913, X J 441. 


(Ed.). 
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roller hearings to rut and turn under all surface growth; Fo.. t;; .a. 
self propelled motor plough with the latest improvements. It h ... ... ; 
itself capable of all general farm work and especially for work in v 
vineyards, rubber and other plantations. 

I<. Garrett & Sons : a superheated steam motor wagon am, . 
(KJimd steam tractor, liy the use of superheated steam a 25 to py . . 
saving of fuel and water is effected, while the vehicle can travG . 
usually long distance without having to take up fuel and water 

CokhE'j t. Williams & Co. : a very simple 3 l / 2 Hl\ oil engine v 
no heed need be pain alter starting, except for oiling once or tuiu- : :: - 
a day's work. 

Kouky 8: Co. who L ae built 35 uou engines since 1852 : a 5 -a . 
pound st cam 111 >tor wagon with a number of recent improvement^. 

A yeung it 1 'ok ter ; a splendidly built compound ploughing cm:; r 
a ; ton lorry for running at 12 miles an hour. 

Fodens, : a ;-ton compound steam wagon on rubber ‘cm 
which llie horizontal multitiibular toiler is fed !>v a no cel friction \ 
which drivers speak ver> highly. The running costs of the wage. • 
mark ably low 

Hi rsTOL Wagon and Carriage Works Co: Victoria petrol engim - 
simple construction specially suitable to withstand hard work tuna: 
varying c uiditions of farm usage. 

M.\ksii.\u«, Sons & Co. : Oil engines, 6, 16 and 25 HP. They V 
completely almost any commercial quality of paraffin, or oil fuel n- id:; 
:uiil crtidi oils. 

Clayton & S nr: ri'j,K worth : 5-ton steam wagon and a ;; to ie 
] petrol wagon with a 45 HP. vertical engine which runs at a 1000 re\*i »]•:.?:• : 
per minute, hour speeds forward and one reverse are provided f>r. 

M wn’s Patent Steam Cart and Wagon Co. : a light steam ogri.-. 
Imal tractor which is eijuallv effluent for ploughing, harvesting, driv 
a thrc'dier in combination with a stiaw elevator or chaff cutter beside* A:- 
capable <>f driving any other farm machinery and hauling loads along : -1 

Wm. Allchin I/n>. : a 3 to 4-ton steam wagon, in which the c» sm ' 
engine may in case of necessity be instantly converted into a double : . 
pre.- sure engine, it can carry water for a 40 miles run and coal for ;■ i: 

IU.ackstoMv & Co. : an engine capable of working on all ki: 
crude oils as well as petroleum residue and developing a maximum. 
of power with a mininuim of cylinder volume. The same firm. 
a swath turner in which the tines are individually free to follow the v m: 
of the ground and thus the machine works equally well on the AW 
ridge and furrow as on il.it laud, without any strain on the mechanic 

\\ . 1 ‘ostkr & Co. : a 7 IfP. single-cylinder traction engine op::; 1 '' 
for a working pressure of 150 lbs. and especially suitable where Ain 
is required. ^ 

RrsTox. Proctor & Co. : a 10 HP. "convertible” internal emm 
engine which, with a slight alteration, may be readily converted t" v 
upon benzol, octroi. paraffin and similar fuels or producer or town g — 
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interest was raised by the “Rustm" safety canvas self-feeder fur 
_ machines (See fig. 1 ) for the addition of this apparatus to any 
-L-diues the number of attendants required. It consists of a light 
, -ing fixed at the drum mouth, affording complete protection t*> 
; ..nt and rendering the scattering of the grain impossible. The 
:c carried forward on an endless canvas driven by a pulley on the 
: :ik. 

\ sheaves cannot enter the (Hum owing to the presence of a 
a’l prongs which separate the straw. 

Engineering Co. : simple and reliat>le motors which start 
md then use ]>araffin and are, therefore, very economical to run. 
/;.ks Ltd. : light agricultural 10 111*, tractor, of the semi-1 fiesel 



Eifi I. — ••Ruston’’ Rifely caiivn- s.-lf-f»vr!«*r f<»r Hinstiinu machines. 


-ignedto haul and operate any farm implement with only one man in 
s c. who is able to steer the tractor by means of reins whilst seated 
c plough, mower or other machine to which it may be attached. 
.Li ) it Engine Works : " Earmer’s Special," general purpose, sur- 
■ low-priced, economical and thoroughly serviceable farm engines, 
a ■m petrol only. 

• somes, Sims & Jefferies : a heavy four furrow tractor plough for 
nd. The steerage of the land and front furrow wheel is operated 
gle lever, and the hind furrow wheel is also operated by a lever. 

K. Glaxviue : Syracuse reversible riding (me way plough (fig. 2), 
ay boy or girl can manage. It possesses two bodies mounted on 
beams, one turning the furrow to the right and the other to the left. 



J " tou-iixilc^. Ttulcr average conditions it will draw a ; nr 4-: ::: 
plough () in. deep up 1<> three quarters of an acre per hour on time : 
ol fuel. Petrol, gasoline, benzine alcohol or common petrohais:, r. ; - 
employed. 

\Yvu;s Motor Plouuh Co. : an 11 HP. double furrow pi. .■:-!■ v ;.. 
cat! work to a depth of u in. ano to a maximum width of 14 in. 

Martin* s Cultivator Co : a two furrow iru>tor plough which ia - :* 
nuiuites can be couveited into a farm tractor, yt is propelled 1 a tv.- 
less track creepers, eacli being adjusted independently, so that <> ; a- n::c 
the turrnw and the other on the land. At the speed of three niilo pe: :■ 
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, , • three acres a day with a petrol consumption of about two gal 

■ ■. sings: a conipoimd superheated steam tractor and a new four- 

th fitted with a special automatic lifting gear by which the 
r .; :c tractor is utilised to lift the plough at the head lands. The 
■rk may be regulated when the plough is in motion. This ini- 
.v be used independently or as one unit of Col Lings’ combined 
• 1 v • ^h harrow, roller and seed drill for direct traction, to the w hole 
it fit one man can easily attend. . 
v \. llKXTALL & Co. : “ Pioneer ” petrol engine and several com- 
for crushing, grinding and kibbling fitted with springs to allow 
.-’•-■..iiu'es passing through without damaging the plates. 

, r . ;suK Tractor Co. : a farm tractor which is said to do the work 
... v*;nng horses; with a three furrow plough it will turn over 7 acres 
' cost of 14s., it is serviceable also fr.r cultivating harvesting and 
.. : :..Ahinery. 

and Sons: The “Sandusky” American petrol farm tractor, a 
. .. v constructed, powerful, well finished pi-45 HP. machine lor plnugh- 
•Arr ining and h uiling on roads. 

pi •. Agricultural Motors Ltd. : Ivel agricultural tractor, with the 
.. i : va movements, among which a system of forced lubrication to all the 
.; ;< Y j, ; rts; it is of 24 IIP. and will haul a 2 or : j -furrow plough two 
two mowers etc., or drive any other farm machinery at a remarkably 
•.o .rkiiig cost. 

I T !■: kNATIONAL HARVESTER. Co. OK GREAT llRITAlN! “ T. H. C ” Olid 
' Cij ’ stationary and jjortable engines and “Mogul” oil tractors to- 
with | do ugh s, one of which was provided with an arrangement 
1; : ,v pulling a cord automatically lifts the plough bodies. The w hole 
•: is tints controlled by one man. 

s ja-RRELL & Sons : a fine steam tractor in which each hind wheel is 
.. - M 'ii; irately, so that there is no strain through the axle. 

W. \Yi-eks & Sons : “ Simpler ” agricultural 22% HP. petrol tractor, 
a t( tied to 2,4 or 6 miles per hour as well as reverse, and it is service- 
ploughing or hauling other tilling or harvesting machines or 
:.l; machinery. It is only 4 ft. wide and can thus be used between 
: w riws in plantations. 

\Y. Hall & Sons : “ Criterion” ploughs and farm lorries. 

I'-aio-ord & Perkins: a motor roller with “Cambridge” pattern 
w ! i ■ (.‘ 1 1 travels at speeds from 2 to 4 miles an hour on any land. It is 
V in widths of 5 ft. and 6 ft. but trailing rollers may be attached to give 
iiir.g width of 10 ft. The weights of the rollers may be increased by 
^ them with water. 

Ki \rsley & Co. : several mowers among which one with two speeds 

■ ■■Tying crops j 

A. Y W. Pollock : f‘ Perfect ” potato digger wherein the digging 
ri - ; in a vertical position when working and closely imitate the action 
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of hand lalxmr. The “throw*’ of the forks can be varied to < ; . : * 
kinds of soil and the -hare, prongs. wheels, pole etc. are also adjiw 
John Wallace & Sons : Champion potato digger fitted • . 
adjustable graip^ or forks which can be set at almost any angle 
kinds of soil and wliieh eliminate any liability to damage large t: ■ 



FUr. %. — •' Chalk-i t.m* " Secl-Drcs^r. 


Wm. l'KNKMOkK : hay loader and liay holder, which save a g * 

time and labour. The hay loader works equally well on ridge .nu 
as on level land and it will take up hay as left :yy the horse or mo 
A ny farm vehicle can he used with it and it requites only one nun 
to it. 
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; >KN Iron Works Co.: Muglestcm's hay sweep, collects the hay 
r - 'eft bv the hay maker, swath turner or hay rake and takes it to 
.* . -ang elevators without needing carts or wagons. It requires only 
: < - and a lad. It clears a width of 14 ft. and equally well on level 
.aeveii ground. For travelling along roads it can be turned into a 
/ m isition reducing the width of the machine to 7 ft. 

_ f h'.UC & Son : anew elevator for building slacks of hay or straw, 
fixed for work in 15 minutes by a man and a l>oy and will deliver 

• r-e cart load of hay on the top of the stack within five minutes. 
■-sky-Harkis : a new implement : the “ still b oth cultivator'’ with 

.ring trips to prevent breakage when the teeth meet with ohstruc- 

• ,i teeth returning to their normal position when the obstruction is 

I \[. 1 tossou : the “ Challenge,” quite a new departure in seed dres- 
- clover and small seeds. The work is done by a series of over- 
belts with covers and h uppers which check and redistribute the 
: i lcIi section. Kach sieve is capable of two motions, jumping or 
■ and is brushed clean about ten times a minute by its automatic 

r A. PkmhKRTOX i hog motor and feeder. This machine compels pigs 
.lieivown grain as they eat. It is .1 metal evlinder with a hopper 
' N ;i which holds 4 K r ain. The cylinder is rotated by the 

its snout, pressing it against wooden projections attached t<> the 
and resting an a trap The ground fetal is distributed evenly, 
caMiring each animal an equal amount of food. It h claimed that its 
' vu'ent saves ->5 per cent of the grain fed. 

} s Millar: “Superior” churn in which the body of the clmru is 
.:*i:cinvare which cannot absorb any injurious matter and can be 
md dried very quickly. 

I ^ lu*r churns were shown by T. Bradford & Co. and by Waidk & 

Milk separators were exhibited by the Wolski.KY S. S. Machine Co., 

I I ou v Som/v Co., 0. Tjewkllik & Son, the Alexandra Separator 
1 S. Miijak & Co., Fond & Sox. Perfect Dairy Machines Co., 

: da- Mklottr Separator Co. 

Vac milk : ng machines on view were : the “ Vaccar ” constructed by 

• V waar Milking Machine Co.. A. R. Fester & Co.'s milking plant 

■ • " Anunco ” of the Associated Mantfacterkus’ Co. which will 

k o ven to nine cows per hour, and one man can thereby milk from 

• a’v to twenty five cow s per hour. 

• Review of Patents. 

Tillage machines and implements, 

164 761. Harrow. 

1O5 247. I like. 

1G5 531. iyulveriztr anrl packer for earth. 

165 716. Harrow tooth. 
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t portable hand plough. 

4 ;• s 4 .• i Rotary tilling machine. 

,j>. Hand rake. 

,.,4;!. Rotary tilling machine. 

; j -V !. I m [dement for making holes in the ground for seed- 
Apparatus for raising agricultural machines by th< 
draught chain. 

r i c I-, H.md implement for weeding and thinning plant- . 

! k-vice for vertically adjusting the tool frame reLc.: 
wheels in motor ploughs and cultivators. 

H 017. j 160 6S6- — 1 16 } 143. < Luig ploughs. 

1 j or M« ms for operating gang-ploughs, 
jfjij f.\ j. Wheeled plough. 

im ii| 1 161 074 - z 161 y>4 — 1 i6j 068 — 1 163 54 j. e : : 
JO ; 14 Notary plough. 

IM ; i s Part plough. 

! fj | »|I. - I 101 X35 - I i 1*1 Ijl'f ■ 1 164401. Ploughs, 

i or 4 U- Power operated plough. 

1 03 'ii 5. Harrow. 

to: 077. Cultivator or other vehicle having manually omt; 

dig wheels. 
j(»: ; Disk-harrow. 
ioj j >7. Deep lilling gang plough. 
ji>j s.|j. SubsoiltT attachment. 
iii.o,ri.'. Roller cultivator. 

H»4 J40. Cotton chopper. 

W order attaoliinent for cultivators. 

104 .Kiijs. Motor plough. 

104 147. Plough attachment. 

1 (j l ;"S. Traction plough. 
i<>{ Vio. thing plough hitch 
in I sjp Wheeled eullivalor. 

Manure distributor*. 

10 7* : i. Manure and seed distributing attachment to a disk 
r 100 ns\ Attachment for manure spreaders. 

1 i"i ;‘i 1 itc oo} — i 164 570. Fertilizer distributor. 

1 10; ni;. Straw spreader. 


Drills and soains. machines. 

yi 4 P‘- Device for potato setting machine. 

71 sm. Implement for making holes in the ground for seed- 
1 1O0SS; 1 it»i 500. Potato planters, 
i tin : )S "it oj 5:6. Corn pkmters. 
i ro.| vi 4. Corn planter marker. 



agricultural machinery and implements 


4I() 


Reapers, movers and other harvesting machines. 

165 M3- Harvester. 

165 19 1. Shocker. 

165665. Hay dumping Tack. 

482. Mowing machine for water plains 
ni 18422. Improved finger? lor mowing machines. 

18 957. Lawn mower. 

19 26S. Flax pulling machine. 

1 160 696. Grain harvesting machine. 

1 160 759. Kafir coni header 
1 160 777. Coni husking and harvesting machine. 

1 161 232. Ensilage harvester. 

1 161 758. Grain elevator. 

1 162 869 — 1 164 306. Harvesters. 

1 162 981. Corn shock harvester. 

1 163 237. Attachment for harvesters, 
i i(>4 133- Self- dumping hay rake. 

Machines for lifting root oops. 

164 917. Harvester for beets. 

39 3/8. Implement for cleaning and separating root crops. 

1 163 348. Potato digger 

lltrcsking and winnowing nut (hives. 

165 169. Grain separator. 

39 358 — 39 602. Winnowing machine. 

1 163 513. Threshing machine. 

iit'.'i mid implements for the preparation and storage of groin, fodder, tic. 

164 805. Grain grinder. 

148 927. Straw biding press. 

39 3/8. Implement for cleaning and sorting root crops. 

•m 19 133. Machine for pearling or polishing Tice and other grain. 
1 161 21 1. Potato screening and sorting machine, 
x 162 817. Portable grain elevator. 

1 163 033. Hay and grain loader and carrier. 

1 163 123. Hay retainer for hay stacker. 

1 163 250. Baling press. 

1 164 121. Hay press. 

1 164 404. Feeding device for hay presses. 

Dairying machines and implements. 

164879. Cent- Jugal separator. 

164 881. Ilutti/r forming machine. 

164 889. Apparatus for milking cows. 
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i t,x ■ , t i - Safe for milk. 

Churn. 

1/,. ;< i. Cream separator an<l churn. 

Cuba _ Yes -el for the carriage of milk. 

Sw*-,|<-h .-I--. Chum. 

, , . ; Hearings for shaft of separator-. 

iK-viee for suction milking machines. 

, < r. Milk -trainer. 

, , <■ Arrangement of plates in separators. 

S'.viu-rland - .. Device for the carriage of «lairy produce. 

f )!< t >■ tjrit ullunil ntitchitwi (inti implement*. 

Canada Ma-kct trimming machine. 

i '> i - ; ' ■ . Machine for making plough point moulds, 
i <j Straw feed mcchani-m f.*r stores. 

Cuba .: , ; = Improvements in the mechanism f,,r regulating t 

the crushers in sugarcane mills, 
j ,s -. Improvements in sugarcane mills, 
j Automatic filter for sugarcane juice. 

.'i, Apparatus for treating sugary juices with -»l; : :: 

.: Method of clarifying sugarcane juices, 

loanee \y , , 7 Curry comb. 

4 T '• New process for pulveii-iiig bones for their direct e 

culture. 

Sweden ;o i t.S. Agricultural tractor. 

Swil/nlaiid ; i s vi. Device for broaching and drawing off liquid-, e-;- 

fermented fruit juices. 

71 >7^. Cask bung with means of preventing the entrance 
fermentation into the cask and its refilling, 
l uited Kingdom iS pie Apparatus for treating carcass, - <4*-. to form :• 
manure. 

M J 7.| . Machine for peeling osiers. 
i<» Apparatus for extracting hops. 

1 ’lilted States 1 iuj , pi. Steering and draught apparatus for trailers, 
i in ; Draught equalizer. 

1 to!, 1 id} ;o;-. TracLors. 

1 10} ; 1 ■ Traction machine. 

The Lansing Silo, i-'nm lmpUuunt .\y..s, voi. xxxvi, Xo. t s, pp. . - 

[lliiiuis, Deivmln-r .-. r ,i s. 

The Pausing silo, manufactured by the G. Jl. Preston G>. ■■! 3. 
Mich., is built <>i vitrilied tile, one of the most durable substance- a;e 
euce. Apart fmm the durability, another feature which reocia-.v:. 
is the air space in t he centre of the blocks which render it non cm- ■: •• 
tn heat. This type <>{ dlo L - a ii be strongly ad\1secl where the tv:;c ! X 
falls ven* low with the chance of freezing the ensilage. 

The accompanying illustrations give a good idea of tin- 



has a ship-hip joint which makes each block grip its neighlmur. 
. \< reinforced l>y twisted steel rods embedded in concrete it 
mstmetion strong enough to withstand am pressure that could 
; v eloped from within. 



“I,;msin«” SiK 


Tr.i' Lansing silo has a continuous doorway and a ladder easy to climb. 
:■ 'i - a ay runs to the foundation. The doors are of California redwood 
:■ mitred to lit perfectly against tin* tile in silos of different disi- 


RURAL ECONOMICS. 


Managing Alfalfa Pastures in Arizona. — Clothier Prof. R. w. in The Country 
i«m. Vol. LXXX, N US, pp, 1792. Philadelphia, 27 November 1015. 


1)1 


the report made by the writer for the U. S. Department of Agricul- 
: eau of Farm Management, a farm near Yuma, Arizona, is mentioned 
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Management of an Alfalfa Farm . 


bat<? 

Number 

i.f days 

Field I 

Field B 

Field C 

Field i> 


pastured 

:8 acres 

i 8 acres 

40 acres 

40 acri-* 


March 1 5 -April 

22 

O7 cattle 

67 cattle 


March 23 





April 1 5 










April 24 




60 tons hay 

Mav 18 



27 tons hay 


May 14 Jane 3 , . . . 

20 

1 30 cattle 



June 3 -June jj ... . 

1 1 


130 cattle 


June 10 




. 






June 14 June 2b . . 

12 



130 cattle 

June 2 ft July 14 , . . . 

is 



i . 

July 14 July 25 ... • 

1 r 

\ 1 40 cattle 


t 1 


/ 18 mules 



July 25 August 5 . . . . 

1 1 


(140 cattle 





1 18 mules 

\ 10. 000 11k 

August 3 








/50 tons hay 

Aug 5 Aug. 1 <y 

M 



140 cattle 




1 22 mules 

Aug. I r) Aug. 2?' . . 




W y< c: 

Aug. 2* Sept. \ . 

7 

^ 1 42 cattle 

1 22 mules 


1 22 :: 

Sept, 3 Sept. 10 . . 



\ I42 cattle 





/ 22 mules 


Sept. 1 u Sept. 2.1 ... 

12 



\ 142 cattle 





/ 22 mule* 

Sept. 22-Oct 5 .... 

13 


\ 142 cattle 




22 mules 

Oct. 5’ <>ct. 1$ 

*3 



1 .3 2 i 

Oct. 18 Oet. ;s . . 


^142 cattle 


1 



1 3 mules 



Oct 25 -Nov. I . . . 



, I42 cattle 



' 


12 mules 


Nov. 1 Nov. 22 . . . 

21 



^ 138 catlk 

Nov. is -Dec 3. . . . 




1 16 muk' 

iS 



120 cattle 

Dec. 3 Dec. 22 

IS 



r 1- •' 

Dec. 14 


10 tons hay 


t 

Die. 15-Dec. 25 ... . 

10 


136 cattle 
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. , v : an irrigated area of 140 acres, alfalfa is grown for hay, for seed 
n ..--.irage, the live stock consisting of matured steers and mules. 

] i. 14b acres of alfalfa are divided into five fields, two of eighteen 
-.a of forty acres each, and one of 24 acres. 

V . miraals are pastured turn and turn about. After a field has been 
/ it is watered and allowed to remain till another crop has matured. 
j; v allowing this system these five fields were made to furnish 261 
„ , ; t.tsturage to 139 animal units and in addition they produced 247 
v : 10,000 pounds of alfalfa seed, and 50 tons of alfalfa straw. 

... ; : [ of 140 acres maintained the equivalent of 141 animal units for 
A c ::j‘ »ntlxs and produced a surplus of hay and seed which sold for 
The cases of bloat were greatly reduced, being only three head 

- • _ ac last twelve months. The yield of feed is much greater than by 
.v-iiiu of continuous pasturing, and the soil is always in the best of 

;■ -*ig to the absence of stock from the fields when they are wet. The 
■ alfalfa is maintained and there are no noxious weeds The ne- 
rving table gives the season s pasturing schedule for the live fields. 

Relation of Investment to Farm Profits in the Dairy Farms of Wisconsin 

, . D. B. in Hoard's Dairyman, Vol. I*, N° ao, pp. 031 and 658. i'ort Atkinson., 

Mical data, collected from the owners of 80 dairy farms in Wiscon- 
. given the following results : Distinguishing the fauns according to 
‘ '.c first group of 3b farms averaged 13b acres and had on the 
a.- a total investment of §18 5(H). The average profit on these farms, 
.1'.! farm bills were paid, was 8 1261 a year. 

The second group of 44 farms averaged 204 acres in size and these had 
, iVc-.ige investment of § 33 200. The net profit 011 these farms was but 

- ■. year. The difference in investment in these two groups of farms is 

m.tinly, to more acres and to larger and more elaborate buildings. 

.. v comparisons showed that the too-large farm does not pay as well 
■he ‘■mailer and better managed place. Neither does it pay to build 
a: m'A better biddings than arc required for necessary comfort and eon- 
; : o Financial records, secured from jqo farms with silos and 141 
"a without silos, have shown the yeady net profit on the first to be 
.-. firm, and on the second S 535 a farm. The difference in favour of 
w ith silos is S340 a farm, which is enough to pay for a good silo once 

1 'Ttinguishiiig the first 80 dairy farms mentioned according to invested 
; : 'T . 1 first group of 55 have an average of 83 515 invested in operating 
■ a 'Tang capital, or 15.5 per cent of the total capital. These farms made 
; >:T «>f S418 a farm a year. 

Tile second group of 25 farms had an average of sio 475 invested in 
J’ - uiiig capital, or 29.5 per cent of the total capital. These farms made 
‘»i S2 312 a farm a year. 

Tlie writer therefore /believes that to obtain good results the working 
<»f a dairy farm ii Wisconsin should not be less than 25 per cent of 
tnt.il capital. / 
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Distinguishing the So farms according to the quantity and 
live stock. the results were as follows ; Twenty-seven farms with •' ,^7 
and grade cows. valued at S744 a farm, made a profit of S4 ; 
year. Twenty 1 -tight farms with pure- bred bulls and grade cow- , 

.si >50 a farm, made a profit of S398 a farm a year. Eleven • . ::v 
pure bred bulls and both grade and pure-bred cows valued at S4 
made a profit <»f si 2<*b a farm a year. Finally, fourteen farm^ . y 
bred bulls and pure-bred cows valued at SSqSoafarm, made 
S3 135 a farm a year. 

With the exception of the second group, the net profit h 
closely related to the capital invested in cows, and increases in 
to the increase both in number and in value of the cows. 

:\\b - The Cultivation of Pistachios in Sicily. - picose, a. in Xuovi Ar., : 
turu SniUun-.t, War IV. I’.irl. 3, pp. Palermo, September 

On*- of the difficulties preventing the extension of the cultiv.n :• - . • ■ 
tadiios in Sicily is their slowness of growth, requiring 15 years ’>■ c 
maturity. Consequently, almonds and vines are preferred, tiw.C. 
citrus the pistachio in the most profitable tree. 

The writer calculates the cost per acre planted with trees 4 
old at alxmt £.\ Considering the profit obtainable from suitable ivt>-r - 
up to the 10th year, when the trees come into bearing, the cost h th • 
tation to this |)eriod should not exceed £ i(>-£ 17.10 per acre : 
almond plantation would cost from £ 12 to £ 14 during the first >• ■ 
and a vineyard would cost alxmt £32 during the first 4 years 
Owing to tlie long litV of a pistachio plantation (nm 
more) the annual excuses during the productive period fall to ]* : 
whilst for a vineyard they reach £ 1.12s per acre. 

The w riter calculates as follows the outlay per acre for pist k hi-»~ . 
ing the 20th year, the first year of real production: 


-l III f. 

iii.11 in N'lwmln r 30 days 

at s d 

. . I 


.: in I 

IVhmary . is » 

. s <1. ... 


1 

a«i 

M.;\* . . . 1 J 

• X -1 


V 

1 ’> uii sii! 

...... i<i 

•> I *. — . . . 


la 

riupi nn 

lO'iMcti.v 




Jfmlpi 

n kiuLf, trail-port, r trying . 


3 

1 

lut < 

t « >11 capital advanced at 3 

; ]KT CTHt. . . . 



KxpciH 

<>l plantation, annual share 


> 

ItiUti-- 

t <>n land 



I.’ 


£ 7 i' 

In round figures the annual expenses are about £8 per .lciv. * 
yield of 1 acre of pistachios containing 100 treesi assuming that « u-ly 
80 yield satisfactorily and that each plant gives* an average of 2..’ '2 : - 
of fruit, is about 170 gallons, which at the iverage price of £5 ? 
22 gallons, u equivalent to a gross profit of £ 40 -u a net profit of 
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The Cost of Milk Production in the Counties of Kent and Surrey ; Further Re- 

,, r j ; . - GaRRAD, G. H. I Agricultural Organiser lor ilio County ot Kent! in h\ u,:h 
\ ■ ■'<< Osi ojl-voJ in I hi rn.jmtun rt Milk n: ;Av <Vh«.'iVs o< Knautui Suruv, South 

... .i.ucuhurtil H'vc. \i 5 pp., 25 tables. IjOitdoo, 1015 

;• { •,-^ent report deals in detail with the jteriod from May ist 1014 
K.115 and summarises the results of the past 3 years work on 
\ ideation of the cost of milk production in the two counties named. 
. .. .f information contained in the paper enables a dose analysis 
v of the economics of milk production under the particular enn- 

, Painting the cost of feeding the same cost -of-pmduct ion ptiees 
. ♦ .ke as in previous years i . Hay (»o,‘piTton.Oat Straw 40/-, Harley 
. _ * White Turnips cS/- and Chat Potatoes Jo/'-. These figures are the 
: -h estimates supplied by farmers. All purchased foods are charged 
.• idee and no deduction has been made for the mammal values 
• :A. M-d food. Nor was any allowance made for attendance on the 
p r n .. onl\ the value of the food fed being considered 
/; v \ . !ue of pastuie was calculated fr< m the acreage grazed and the 
. ; a-] it per acre, allowance being made for vaiiation in the (juality 
. ■ . line above or below the average. Aftcimatli was valued at 15%- 
; ‘;a- rent per acre and calculation based on this figure ami the aver* 
: r /<u. Soiling crops were charged to the cows at the estimated cost 
: inr cultivation, manures, seed, cutting and carting, rent etc. 

ve.ir was divided into 2 periods of : 3 > weeks, from 1st "November 
•j. April, and 1st May to 30 Octoliet. 

a' I and II summarise some of the more important results : 

,!.t allowing recommendations are appiauled to the Report ; 

'i i.< .iiuount of Concentrated Foods supplied to the cows should always In.* measured 
: to the milk yield of rath individual 

'i ’ r i c i-i of kf oping each cow should Pc calculated or estimated, and all unprofitable 

• .T.,ud front the herd as soon a c possible. 

tile best cows should lie put to a bull of good milking strain and the heifer calves 
1:: das way tlie milk yield of the herd can be improved from year to year. 

V' improvement can he es fiected unless the milk records nf the bull’s dam and grand- 

■ : - tluably higher than the livid average. 

i- «tipply the necessary iniorrnalion for carrying out the above recommendations 

• : . - i Milk Records is absolutely essential. Weighing the milk one day each week is 

• ‘ the total yields calculated from weekly weighings will not vary from the actual 

r.r a- than two per cent. 

V. re possible, join a Milk Recording Society. Properly checked milk records are 
that arc of any value for sale purposes, and the visits of a recorder act as a judi- 
::: ' nsuring that the records are kept up-to-date. 

'i :■ services of the milk recorder will become just twice as valuable if he is employed 
• wcichls of the food as well as the milk at each of his visits, and to calculate out the 

■ ■ ' n position of the ration. 

) 

' v " :■ r previous report 7 i J\pril 1914, No. and for other articles on the cost of milk 

" ;i ” /P Feb. 191 2, No. 39 li. April 1912, No. 706; li. Dec. 1913, No. 1386 ; li. Jan. 
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Table I. — Cost of Summer Feeding and M ilk Production of an . ; 

{ist May to 30 th October). 


»'yi2 *913 i r 

( 0)2 Cows) (633 Cows) (61; c 

Average G*t of Food per Day 5.86 d. 5.45 d. $,|b ; 

* Daily Yield in Gallons 2.22 2.30 2.P 

Co4 of Food per Gallon of Milk 2/14 d- 2.37 d. 3.7S ; 


Table If. — Cost of Winter Feeding and Milk Production of an A 
{ist November to 30 th April). 

I'|I- 13 m‘ 3 M I7I4 : 
Ui 2 Cows) (63 J Cows) (61 <> C V.-. 


Average Cost of Food per Day 12.29 <d. 12.12 d. 12.50 d. 

» Daily Yield in Gallons .... 2.13 2.26 2.14 rf. 

Co-.t of Food per Gallon of Milk ... 5.77 d. 5.36 d. 5.9 < 


i/'t For economical milk production, cows which will milk well on a iu 
absolutely essential, High feeling will only to a limited extent increase the :! 
and is always an exj tensive proem ling. 

(•,) Long Huy dinuld always l>e fed in moderation and no wasteful fo ! : ^ : 
There i> every indication that the cost of milk production can be reduced by limii ■ 
mux; of May, especially Long Hay, and replacing a proportion of it with Oat St; : 

( 10) The feeding of large quantities of Roots {above 60 lbs) appears to u' • 

( r 1} To produce cheap milk in the summer a Large area of cheap grass b a 
ant factor, and a limited ana of grass combined with heavy indoor feeding is n<>t 
substitute. 

(].d Cheap milk production in the winter depends more on attention v- iV 
and pnt|x»rtion of the various foods in the ration than on the purchase of any :: 
cake or meal. 

{1 0 A variety of foodstuffs is better than any single food. The cost <■: :■ - 

always be kept in mind and the price of the fools as weil as their composition !•:; 
Indore purchase. 

(14) Kadi farmer must judge for himself which foods he can utilise to the '<-■< ■ 
what he should buy and what he should grow, The hoile-grown foods shoal i - 
cheaply us possible and iu suitable quantities. V 

(is) No amount of scientific feeding will be success »il unless both the ! 
cowman lake an intelligent interest in the welfare of their - >ws. 
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AGRICULTURAL INDUSTRIES. 
v od Value ol Different Types of Bread. — utv.nrsr, a. in .\,i:hm. \\>i. vi. v.m 

. ; iVceiuber, i>p. Milan, tuiv 

types of bread studied in these experiments initiated by the “ Mu 
Je deirUmanitaria ” at Milan were as follows : 

Xormnl type. — Made with a 75 per cent lhrnr in use before the 
■-.eiit imposed *' Standard " bread. 

'• Standard” bread imputed bv (xwemment. Made with So |x*r 
used in experiments before the Government law was passed yi\. 
v l)ark type with bran. Made from cleaned flour S5 per cent 

: 1 : Mixed type. - Containing Si parts of So per cent cleaned flour 
parts of maize flour. 

- experiments were eomlucted with <> workmen from the “Umaui 
Workhouse and were medically certified as being healthy and vigo* 
With regard to its nutritive qualities and heat value the ration 
: was similar to that used in the previous inquiry by the Uniuni- 
.111 the food budget of the Milan working class family. 

energy value of the Tations per day calculated in calories by At- 
method was as follows : 

Calories 

Albumen . . 

1 at .... 

C.nb* -hydrates 
Wine 

Total . . . 31.-10 calories 

uf the bread was: 

IVt * nit. 

Ot total 


Albumen . . . 4<y gni' . 1 b 

Carbohydrates. 303 * <0.24 

Dry Matter . . 3/3 » .v-1 : 

Calories . . . 1431.) * (a.vs 


kmg into account the 170 gms. of pastry or rice fed each day the ce- 
i ivided : 


i«>- 1 4 4 1« 

4' s ? - '• 4 nijo 

400 ce. •' o n r- 10 


(xj.o'j per cent of tile total albumen 
Ss , 1 - carbohydrates 

So. .13 1 dry ina Iter 

03/13 -i » calories 


- pi-r cem flour vonUining only the finest and almost invisible portion r jf tin bran 
a white loaf, I ljui.). 

bead made front el</ned flour of not less than 85 per cent purity, of a dark Colour 
kicking the larger Iran particles. U-'J.). 
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As in the ease of the experiment with the workman’s fain:' . 
was characterised by a considerable predominance of albumen of .> 
origin and by a markedly small proportion of fat. 

The experiment lasted jo days and gave the following rosu/.. 

From the lirst period (with 75 per cent bread) to the seco: ! • 

(dark type with bran) all the curves showed a rapid rise, then u\\ 
the third period (75 \kt cent bread) rising again slightly during P. 
period (So per cent bread) this rise being maintained with the in; . 
of bread. 

Tin* most intense effects were observed with the dark type 1 
in the second period, during which the quantity of faeces doubled 
thing also occurred with the percentages of dry matter, water and : 
Further, the elTcrts of the bread containing bran continued tint ■ 
few days of the following period. Standard bread from So per < * • 

(Ip however, produced none of the effects of the dark type bn*.. . 
only showed a little more stimulating effect on the intestine than 
Hour of 75 per cent cleaning. The mixed type bread (I)) was chem • ■ 
bread made with IS5 jx-r cent flour, had a relatively higher food \ .*'■■■■ 
appeared preferable. 

The effects of the dark type bread arc due to the strong fernu:.*. 
power of the bran, which accounts also for its therapeutic value. S :/ 
causes a considerable loss of nutritive matter. In the second pci-: 
percentage diminution in the absorption of the different nutritive . 
ces was highest for albumen. The utilisation of the nutritive in. uv: 
the period with standard bread was a little less than that obtained • 
preceding period with bread from 75 per eeut flour. 

According to the results the writer considers that household sum': 
bread made with So per cent flour should be continued for the sake oi r a: 
nal economy. 

Un The Use of Pressed Apple Pomace. — hakkkkB.T. p. and gimingium c : 
vndtv of llri-ml) in Liu ] -uniat «i Ihc «</ Apiculture, Vol. XXII, Xu. ■ • 

l.imdim, iK'ivHilwf i'ii ‘1. 

Furnace includes the product of both apples and pears after ex- * 
of the juice in cider making. An official estimate places the yield m ;>:c-v 
pinnace at ( f. to 5 ; thousand Ions, whilst the writer estimate'- it 1 
to 75 thousand tuns, its average composition is approximately : v. 

75 per cent., fat, etc. r.j percent; protein, r.4; crude fibre < r ; - 
cent ; ash 1:2 ; carbohydrates (sugar, etc.) 14 per cent. 

The various uses of pomace arc as follows : 

(///:;' \tufj. ft lias a nutritive ratio of 1 : 16. It should be ad m-: 
and in moderate quantities mixed with other feeds. By storisa; a:: 
considerable pressure to keep out the air it forms a useful silage whs i. ko- 1 • 
good for several months. Dried pomace is employed in making v-mp- a:, 
cakes and jxodtry tomb., but the cost of drying is rather expensive. 

M antin'. Ordinary samples of pomace contaii from 0.2 to 
cent of potash, 0.4 to 0.7 per cent of phosphoric aid, and i.O to : ; i : 
cent of nitrogen, so that it is richer than farmyard 'uauurc. Its gr.:'X...y 
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■idity is an objection to its direct application nnkss linn* 
’ib.’te is gilded. 

:nc ?■/ >»ul! ( idcr or bn proving tbQuMiiv ot /.c.v -GV.mV ( 'i.i.i . 
made by extruting with w akr and may conta.in > to 4 per 
Old or 1 >r “ tainted " cider may be improved by re-MUiking 
1 pomace. 


vion of American Flax Straw in the Paper and Fibre Board Industry. 

■ -• 'N‘, L. ill i'.S. /V/'.vrw.vw; i» .-I .;; Ionian <f I'Ltu: Industry, Uni!, tin 

: j} Washington. January 7, iok>. 

ec of Paper-plant Investigations of the I b S. Department of 
has published the results obtained with the use of tlax straw 
.iiul fibre-board industry. The cultivation of flax in the I'uited 
increased considerably and now occupies an area of about 
. :e> (,l) producing 20 million bushels of seed valued at 54 millions 
.iimual tonnage of straw amounts to 1 .(> millions of which not 
_ 1 ■! 1 000 tons are at present-put to any profitable use. The util 
,c remaining 1.4 million tons would be of immense economic 
dike its paper producing possibilities are equal to the annual 
i w rapping paper and more than double the annual production 
piper iti the Tnited States. Its sale would represent an added 
• he farmers of about. S 5000000 annually and would give this 
-tired place in national agriculture, 
experiments comprise the following scheme: 

':eliminary laboratory experiments on the utilisation of tlax straw 
vrial for sack or wrapping paper manufacture, particularly 
he pulp obtained. 

l'.qjer wrapping tests on semi- commercial machines at Cumber - 

Me. 


Mill tests on the manufacture of fibre board from flax straw on 
:ii:iuTcial scale in Maine. 

q>erimeiits on the preparation of flax tow from threshed straw 
h. Minn. 

M iimfacture of fibre board from flax tow under commercial con- 
counter-board mill in Maine. 

fn the results of these experiments have not yet. definitely sol- 
■O'blem of the direct utilisation of llax straw as raw material in 
‘ hire of wrapping paper, they have shown that it may be used 
]• ; ration of flax tow, to replace the inqxirted tow from Kuropc (2) 


' oiacture of counter-board. 

mi commercial tests produced counter-board from the home 
low of suitable quality for the consumers and at ordinary mur- 
The tests have also shown that the domestic flax from 
compete successfully against imported flax waste even though 
> tiire is conducted as far east as Boston, and that if the nmmi- 

' luring quinquvisj lun i<j»y-i.i. 

a».‘ l States import ftbout 7 000 tons of flax waste per annum for this purpose. 
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failure were localised near the flax region the results wnulT; 
favour of the domestic tow. 

The writer suggests cooperative action amongst the i . 
a 5 mile radius with a view to establishing their own tow : 
placing the new industry on a safe basis. 

I Tom present indications it appears that different grade* • 
be produced for the paper industry depending upon the 
to be manufactured. Thus three grades of fineness of the “ 
established according to the amount of ligneous fibre remove 

At tlic present lime there are lo tow mills in the flax-zo:,. 
from i < >oo to _;o ooo Ions of flax straw per annum. The t< a 
Used chiefly as niateri.il for upholstery and packing for ci« : 
ware etc., whilst a small quantity is made into insulating b*. • 
gerator cars ami also for rough twine. 

The prices ot baled flax tow at St. Paul, Minn, in Septemh : 
Coarse s i*>; medium > I <S ; line X24; extra fine S 52 per cot 
whilst the baled straw was selling at S 7 per ton. 

This tow is naturally a different product from that obtai:. 
from flax mills. 

The laboratory and commercial investigations will h t - . 
along wrapping paper and writing-paper lines in order to deved 
which will absorb an appreciable amount of this large and 
valuable cin]) waste. 

3 1 1 Strength Tests of Structural Timbers Treated by Commercial Wood Pr< 

Processes Urns 1 I. S ,m<l Xovmn l. A. in l'. >. /). ptulmint '■* i 
N". i •' pp 7 di.:nr.mw. W.i-liim'lmi, SvptcinWr 1 *i 1 5 . 

This bulletin presents the results of tests made by the 1 1 : 
ni the I’. S I k-partment of Agriculture, in cooperation with d- 
Central Railway ami some woof l- preserving companies, to dci<::;. • 
the strength <4 bridge stringers is affected by commercial ca •• 
limits. To do this, comparison was made between the streiie 
and nulreateil stringers of the same size and qualitv. The v • • 
were Lobloll> pine, 1 1 ’iuns tthilii) Longleaf pine (P. pitfiislri \ . i 

fir tfoui'jifsi). 

The preservative treatments to which the timbers wen mu 
as follows : 

1 he jihysical properties of the timbers were determined 
after the treatments. The results were as follows : 

I.ohluhy pnu\ Showed an evident weakening due t>> t; .« ' 
probably m»t more than 17 jier cent . The Abie strength at < ' 

and the stiff ness both show a greater weakening due to tn ‘ 

< lot*s the breaking strength. 

I.ondtttj paw. It does not appear that the breaking m:- 1 -' 
affected by the treatment. There is a slight reduction in ‘ 
strength at elastic limit and stiffness. \ 

Douglas fir. There appears to be a markeV weakening <d tA ; ’ 
strength with the ” boiling ” process used. TF" average breaks'. -u- 
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Treat mail 

I.obMly June 

l,t>njtlc:it jane 

1V.i;,Us lir 


1 ll< »\n < 

6 hours 

1 1 2 llOUIS 

. 

11 * 

to m* 

lbs. 


nidus 

.*(* in. 

,‘o in 


1 tiour 

1 bout 

1 s 1 2 hi mis 

i* ; t h crafrok* iiii'l prcsMiJv . 

I.’-, Hi-. 

i.:S ltxs. 

<> to 1 (O lb. 


J 1 , hi nil!. 

;> 1 2 lu 'Ul S 

* , h« mrs 

-if 

1 ;•••■ l : . 

1 jo" 1'. 




* Hr was ills*’ boiled in imtfnti- - t 3 \ h< hits at a trinprratmv <>f _mV' !•' ‘ 
fi'nin n to i is 11 is. iii s» j hours. 


_ t.- is tested green and alter seasoning is ) \ jier cent and ;<i |X‘r 
lively, less than the average strength of the natural stringers. 
:ress at elastic limit also a p] tea is to lx* reduced, although to a 
os extent. In the green material no weakening is appnient 
,o, The seasoned stringers, however, show a tailing off in 
the treated material. 

:.e " steaming “ process the breaking strength and lihre stress 
e limit of green Douglas lir was considerably less in the treated 
and ;f) per cent., respectively) and the stiffness was slightly 

•/il lusions arrived at are as follows 

niilier may be very materially weakened by preservative pro- 

inisote in itseli does not appear to weaken timber, 
preservative process which will seriously injure one timlx-r may 
"V no effect on the strength of another, 
i e same treatment given to a timlx-r of a particular sjmvks 
different effect upon different pieces of that sjxcies depending 
•tin of the timlx-r used, its size and its condition when Heated. 

d for Detecting the Admixture of Goat’s Milk to the Milk of Cows. 

. ITrr\Id>, N A. in N^uri;. rights Zt ntMlhl'i!! -i<r M il(!r. t 'n! si bill. Voir j, N" 5 J, 
: Voir 5, X" 1 pp. v ). Uroui'y, I)a ember y 1 *n s and January <«, 

■ ,i.i<’s method of determining the presence of goat's milk when 
iterate cow’.; milk is based upon the fact that the casein of eow’s 
as readily in ammonia at a fairly low temperature (50° C) 
casein of goat’s iuilk is insoluble in ammonia. (i.ABATilrutk and 
1 ive perfected t.’Je method by using apparatus like the laetobu- 
r the albumin' -fieter, in which the insoluble casein of goat’s 
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milk was separated from the rest of the liquid by cent rifug.,- 
quently, however, it was found that the same amount of go, g 
to samples of milk from different cows, gave rise to different 
insoluble sediment*. These variations have been attribute 
iin i.ijito differences in the breed , individuality . and the la* ■ 
of the cows, while SiUM.i.'.KK and PritzkCk consider them * 
differences in the age of the goat's milk. 

With a view to obtaining an explanation of these vari.iv- 
series of te>t- were carried out at the Berne- Uebefeld Swiss I*.,.- 
teriologieu! lAtablidimeiit in which were examined: a) the • 
the same goal’' milk in the milk of different cows; 6) the efjY*' 
upon the lloeculatioii « f the casein of goat’s milk ; r) the effect < ■' 
content of row’s milk on the formation of the sediment of ins-f: ‘ 

</> the e fleet of the age of the goat's milk upon the result ni v ■ 

(’) the part played by tile substances used for preserving milk. V. 
details of which are summarised by the writer in a series of : 
as follows : 

:) The sum' goat’s milk, when mixed in equal quantiti^ 
pies of milk from different cows, produces variable quantities 

g, 'Jhe amount of sediment formed in a mixture of go./’, 
eolloidal solutions decreases with the decrease in the concent r g; 
solutions used. 

;) ddie addition of distilled water to cow’s milk, or the . < 
the colloid;]! concentration of cow’s milk, diminishes the amount : 
formed by the casein of the goat’s milk. 

p When absolutely tresli goat’s milk is added, the nun - 
albumen content, of the cow’s milk causes ail increase in the an:'- - • 
sediment of insoluble casein. 

5} Tile amount of the insoluble casein deposited diminid!* - . 
age of the goat’s uulk used. 

n) Amongst the substances used for preserving milk, form id: 
unfavourable e fleet upon the formation of sediment, while had- 
potash promotes its formation and brings about a very marked • ■ 
of the sediment from the scrum. 

7* The format ii»u of the casein deposit is also promoted h\ 
skimming of the mixed milk that is to be examined, 

M n the basis of these results, the writer recommends ih 
method tor detecting the presence of goaf’s milk when mixed 
milk : 

To tlie sample of milk to be examined are first added from : 
of cold saturated sniut’on of bichromate of potassium jhm m< 
and the milk is completely skimmed. Juic. of the skimmed mid 
placet! in a Schmid aibuminoineter. or hi a <i.\HATHixKR tube. 
jii gs per cent ammonia are added. The milk, after having : 

1 hour in the water duth at a temperature of fnln 45-55° C.. i> a.: 

1 ligated a? very highspeed. The fonnation of seiiment in the tub- : 
proof that the milk examined contains goat’s i ' ,1k. The writer :> 
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the presence of a minimum of io l \, of goats milk can be deter- 
,:ih certainty, but the absence of sediment does not prove the 
. d-eiice of any goat's milk. 

The Microscopic Analysis of Meat and Fish Meals. - u-cks u in huK;n^ i..wj 
r!:c , u- Y t .>r ri. NV-;. pp 5. -S 51 | . Stuttgart 1,(1%. 

night meat and tish meals have Itceii used for some time past as 
. a als, no exact method has yet been discovered tor distinguishing 

> : for determining their degree of purity. They are thus easily 
;ied by the addition of either plant or animal matter. In the lat- 

, it is often a question of the addition of a bad quality of meat meal 
' "in the carcasses of animals that have died of epizootic diseases. 

* d tlms adulterated can be a continual source of numerous cattle 

; a distinction of meat meals from tish meals can be based upon some 
• : constituents. The muscular tissue in meal made from the llesh 
aimals is relatively very characteristic, but it is impossible to disliu- 
v: from the muscular tissue in tish meal, 

id', elastic and conjunctive tissue are of no use in diagnosis. When 
: he blood corpuscles of different animals are very unlike, but in meals 
.ae so much altered as to be unrecognisable. Hairs and scales are 

> haracteristic and can be distinguished in meals, even if they arc pro - 

• -mall quantities. As regards the bony particles, these, in the opin- 
e; the writer, serve to distinguish the meals from one another. In 
:::»-,it meal, except American, pieces of bone are present, sometimes 

::: large quantities. In the same way, fish bones are to be found in 
:>h meals. The difference bet ween the structure of the bones of mam* 

. ; ' : 1 1 that of fish bones allows of tile two kinds of meal being fairly 
h distinguished from one another. 

i'd microscopic method devised by the writer for this purpose is as 

'.'.ill of the meal to be analysed is well ground, the rest is kept as it is, 
v some time the changes in it caused by keeping are studied. 5 gr. 
v mud flour are placed in a porcelain dish and treated with chloroform. 

1 j to 1 minute the results arc observed; if the meal contains 
d">r tish bones, their debris forms a deposit, at the bottom of the dish, 
■s ; lie muscular portions float on the surface of the liquid. These par 
• ••tv decanted olT with the chloroform, and the remainder is well 
. m ether and subsequently examined under the microscope. The 
diau bones arc easily distinguished from the fish bones, from the 
: the lacunae separating the lamellae of the bones. These lacunae, 

1 regularly present and well -developed in the bones of mammals, 

* ■-**-11 wanting or only slightly developed in those of tish. This eharac- 
■ > absolutely reliably. 

A second portion If the ground flour (5 gins.) is placed in a porcelain 
‘lien mixed and (eated with 200 cc . of 50 % nitric acid. After 
■■■-nig, the meat mea /assume a blackish- yellow colour, while fishmeal 
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becomes a vellowish-brown, if made from herrings, and light v 
composed of end. 

A small portion of the meal treated with nitric acid is exai:.- 
croxcopic.illv. A* ilk- .a id has dissolved the lime of the bo ik-s. ■ 
ramiut x*-rve anv mole as a means of diagnosis. On the other ). 
mu a.Mjlar fibres are very i liaracteristic. ihe rest of the hkm; 
with nitric arid is put in a porcelain dish and heated with abm;*. 
of i he oi »MUstie >oda. It is found that by this means m-a;'. 
animal tivae- present in the meal is destroyed, while the plant ■ 
relatively well preserved. The whole is tillered, and the residue: 
filter is examined under the microscope ; if it consists of plant' : 
pirn-' of wood etc , it he concluded that the impurities in ■ 
mine from the p irking material. II there are also other impu. ts 
of straw, hav giaii'-o! oats, barley etc., bran, fragments of pm. 
it may he is >uclnde< 1 that one is dealing with a meat meal m.. 
carrion, tin* probability being that such carrion is derived from 
that have died of some contagious disease. 

i i i Bacteria in Fresh and Preserved Eggs, i.c.wdutu. w. i>. nact. il.! j ; . 

I ■[ r .|) i-ev- II < *i:>r ^r. Iraetcria in 1‘re^rvc‘l Kirgs. S’oV'Ki .X s 

St.. j,}. ail'! . ' l/me.i'ter, I’a.. i • • i S !n. 

1. - Thi" paper presented the results of a bacteriological - 

fresh egg" carried on at the Agricultural Kxperiment Station of the 
f-land State College. The results arc, briefly, as follows ; 

I , of j -;io fredi egg- from b^ hens, examined by the indirect :: 
N.S per cent. allowed infection in the yolk. 

i. \»»m* of in whites examined showed infection, while C 
of the same egg" gave a percentage of infection (4.5) lestlmn the 
for the series f<S.,Y). 

The percentage" of infection obtained for individual hen- 
varied between _;.S and 1 y.o, the average being 8.0 per cent, per ye 
hrii laid "terile egg" dining a whole year. 

4. V» correlation was observed between the percentage <T i 
lor any individual and tin- degree of fecundity of that individual. 

5. Approximately the same amount of infection was found 
fertile egg" (h.u per cent . infected out of eggs examined) as am. 1 
tile h;.o per cent, in fueled out of 515 eggC}. 

0. The infcdi>n nf eggs in the degree marie apparent by the 
'■■Indies "Cemed t-.* Ii.lVi- no unfavorable effect upon their hatcliabili' 

7. Practically no difference between t lie percentages M : 
of eggs tiom pullets and fn»m hers in their second laying year v , 

S. Xn definite sea ■••ual variation was observed in the bade 
tent. < d tile eggs examined. 

<>. \o definite conclusion can he drawn from these studie" o 
the influence of temperature upon the detection o^infection in fre 

Oi Ye H. fob i jn, N... ; .lilI /; July, N'.>. ;y>. 
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- m 57 infected eggs out of 7. >7 examined in one of the series. 57 
t- were isolated, among which were seven cocci, eleven motile 
■: mm-motile rods and one spirillum. 

:;t ml plate-. exp sed under the ho>*d in which the examinations 
i elded a variety of organisms . largely chromogens. 'I'his so- 
le. did not resemble the series of egg organisms. 

:;g the source of infection, this study indicate*! that the pene- 
.• '■lu li after the egg had been laid, or infections during the pas- 
. ,;g through the doaea, or during fertilization, or while the alhu- 
• hell were being deposited, a.re. to say the least, uncommon. 
:v likely that infection of fresh eggs is largely due to occasional 
. 'inns with harmless organisms taking place within the ovary of 

A-mmereial and strictly fresh June eggs packed in solutions of 
: jo parts commercial watergl.iss .iml in saturated lime solu- 
‘ iied in laboratory. barn cellar and .it ; 1'. Thermograph re- 

■apt. bacteriological and chemical examinations were made, 
•■x pertinents and parcel-post shipments. 

■ dure of tM.tf I', in laboratory permitted rapid multiplication <d 
^ ggs. Barn temperature varied from 10" 1'. to ^7° la Kggs froze 
later some thawed without breaking and at end of experiment 
1 feds attributable to freezing. Bacterial content was mii- 
n iy low. Baiterial increase in commercial eggs in 1 : io water- 
1 iil, especially in albumen, during fil’d two mouths of storage, 
in cellar held u uniformly low bacterial content throughout 
At Vf° 1'. eggs showed exceptionally low counts. Waler- 
. a-' contained piactically no bacteria after five mouths of dor- 
■y bacterial Content of eggs in nearly every Him* solution in- 
re rapidly than in watergla-s, necessitating the (Um. aiding of 
> solutions early in experiment , 
were plotted showing increase d average bacterial content in 
sgth of storage. Bacterial content of .dint men inmost cases 
M-r or equal to that of yolks fm 150 or days of storage, 

. amer increased markedly and generally far exceeded that of 

d eggs were isolated : Micw ecus aurunliucus, Bacillus f>ro- 
: !■ i!hs suhlilis, B-.uilhix pvacyancns , Bacillus Jltwrcsirns’lujuc- 
<mni Lrmo, Bacillus ,<»/>/?/. One decomposed egg eontained 
' -i' ' in large numbers. 

York State's Apple Auctions. os pp. mu o... Y<>rk, 

*V most difficult problems for solution is the bringing together 

- and the consumer. A notable experiment in this direction is 
by the New York Stale Department of hood and Markets, 1111- 
■wpicos a system jias been begun whereby the apples of the fruit - 
'ii<ts of the St (e may be sold on the farm, by public auction. 

themselves 1 quested and arranged for these auctions. In- 
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stead of a dozen rm*n. each offering the produce of his own < ' . • . 

ground their holding and offered twenty thousand barrels t>, ■ . 
bidder. The bnu-rs were invited to inspect the fruit as it hung < < 
and then <. ame out with a fair open bid for what they thought i: 

The first sde of tlii^ character, held in Ked Hook. Xew Vru j.. •, 
establishing a public wholesale price for apples, running from lift v • . . 
live cent s a barrel above the prices established at private sales ;■ 
also in bringing into the competition many buyers who hat- \ : 
never come in contact with the farmer. 

It is the ultimate hope of the Bureau of Food and Markets x, 
in Xew >rk Cit\ a union freight terminal to receive and di-g: ' , 
products. Thi- terminal will contain, it is planned, auction 
play rooms, and ample facilities for the sale as well as the physic, 
of farm product < This terminal would serve as a wholesale m, 
from which both the grocer and the jobber who could best rein! 1 
necesNir\ service of distribution could economically obtain hi* 

The plans of the Department also contemplate more efficient 
assembling, grading, and packing food products at the producing ,< ■ . 

This s\ stem iff public auctions represents the application of n- .. - : 
ciplc. The banana* that arrive in Xew York City from the large-: 
and importers, almost all the California fruit, the two or three milli. : e . 
worth of Ahneria grapes which come from Spain every autumn s 
lemons, and hlorida oranges arc all disposed of in this public aril » - 
manner. The interesting and vital factor in the case rests in the fait 
work is Ining undertaken by Xew York State for the benefit of it - ■ - 
liters and its own consumers. 

.*t»« Regulations for the Commerce of Fruit in Cases, in Queensland. 

I ■,hn!.':u:i! I \ • ■] . IV. 1 *: ii t ■>, i . X XI <»i Ajijwii'lix. Uriflxmv, X 

" The Fruit Cases Act of iQig ” coming into fore- on the ist Jn:>- : 
pteserilx's that all fruit sold in cases or exported to any place wit bin t lu \ 
nionwealth must he in casts o r the dimensions mentioned below v, !.*■ 
the sum* as those required iti Xew South Wales , 

Bananas are except ed from the operations of the Queensland A 

The regulation- further prescribe that ; 

ij All cases for the Queensland trade must be new or clean c 
from insect or iungu- diseases. 

j) Xew cases only must be used for fruit exported to aiu "i \ )y 
Australian States. 

;; Xew cases only must be used (under any cireurustai:< ■ - 
fruit districts of Stanthoi’pe and Bowen. 

K very case, whet her the fruit ; s for sale in Queensland ««r m '• 
Australian State, mist have legibly and durably on one end of tne • 
of the case ; , 

(i. The name and address of the packer ol the case. 
b. The words " guaranteed by packer to certain i Imperial hv.'l * 
or as size of the case may warrant 
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lusi'di vf fruit nist* Juit of ohy divisions. 
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] . ‘ he ease of the Tropical lTuit Case the guarantee should be — “ gua- 
. . by maker to contain not less than 5 504 cubic inches M . 

; r above name, address ami guarantee should be at least 5 inches long 
inches wide but stamps 4 inched by 1 h, inches and upwards will 

. . >. pled. 

.ption. — The Act will not appl\ to the sale of fruit sold in trays, 
t asks, or btrkets, or to crates which contain trays of iruil. Fruit 
bed, however, must have maiked on the package the weight or mini* 

: i‘" contents. 

i i i -.lit ios are provided for jiersnns who : 

: rack fruit for the Ouccnslaud trade in disease affected eases. 

Us port fruit to another Australian State in second-hand eases. 

< rtMrnct or refuse to give information to an Inspector who is car - 
; i.-rt the Act. 

place an incorrect guarantee on a case. 

I -sport fruil in a case carrying an incorrect guarantee. 

Alter the size of a case bearing the packer’s name, address, and 

- Interfere with the packer’s name, address, or guarantee on the case. 
Co-operative Poultry Marketing in Saskatchewan. u<- /v-m sm-u,- Monthly 

’> A.mulUu-i-. Y->I. IV, N. s p. j-.n. Keiiinu, Surk., I >t-« < min r j us. 

Provincial iXpartment of Agriculture oi Saskatchewan, Canada, 
.ms that a Poultry Killing and Marketing Station, under the joint 
\ n of tV.e Poultry Husbandry Section of the College of Agriculture. 

■ ouerated in Saskatoon, poultry producers in the territory tribu 
* Saskatoon are invited to ship tlieir live birds to this station where 
‘ from the Poultry Husbandry Department will supervise the kil- 
' * -Ang. grading a. id packing of the birds. The Cooperative Orga- 
' branch will tajje delivery of the dressed birds and will forward 
<e payments to' jL* producers at graded prices, consistent with the 
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quality of the birds. The {nmltry will be either sold immediu 
should the prices be low at the time, placed in storage, until a sati 
price can be obtained. When all the birds have been disposed </ 
payment will 1m: sent to the producers which will return to them u, 
realized from the s.iUr « *f their birds, less the actual cost of transp • 
killing, boxes and storage charges. 

Through thisproji-it the Department hope to be able to plan- 
market a t on-iderable quantity of choice poultry, properly dressed 
will bring the producers a price considerably in advance of that n 
in recent years. 

Throught the mmitli of November the poultry marketing car 
at jMiints along the Canadian Northern Railway from Wadena to R..*, 
The number and quality of the birds delivered at the car has stead 
creased ; it < omprised chickens, turkeys, ducks and geese. 
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DISEASES NOT DUE To l’ARASITKS 
OR OT UNKNOWN ORIGIN. 

Growth Incompatibility ol Oak and Olive Trees. - mw n. in .if;* ./* //.i avu/,- 

1 tt iiJithitt Jt : l.initi, ( luw Ji r: ( ' juni.,-, uuliiiuHnki' < Vi .1 XXIV, 

•> ' s, I'urt. ii, ]»p. 5.V»-'<.pj, i fin. Koiiw, i-ns. 

j: has been common knowledge for sojue time past that olive trees are 
: ily stunted in their growth when in the vicinity of oak woods. This 
: . : . i y be explained either as the consequence of an excessive imjx»ver- 
. - at of the soil, or as a kind of antagonism that may eventually occur 
\m n the roots of the two species of plants. Starting from the latter 
: dt ion. the writer has carried out a scries of pot-cultures in which young 
. .iiiil oak plants were grown together at intervals of m cuts. Careful 
ination of the one year old oak roots grown in contact with the olive 

• - has shown the existence of small brown zones in correspondence 

which the primary cortex, in process of being shed owing to the for- 
"••a of the jjeriderm. is seen to he in an advanced state of decay, Under 
■:ivrusco|>e these brown zones show occasional lobed vesicles of irreg- 
■< val shape originating from the extremities of thick mycelial ijla- 
The formation of these vesicles takes place in the deep strata of 
. "Tlical parenchyma. 

The characters of the mycelium and of the vesicles correspond exactly 
‘ '-e of the mycelium and vesicles found in the emlotrophie mycorhizae 
' olive. The penetration into the one year old oak roots undoub- 

• :.ikes place shortly before the formation of the periderm. It is there- 
ruerely a weak parasitism occurring on a dying tissue. 

!*. is interesting to note that the one year old olive roots show no trace 
.• ver of the infection, which leads to the conclusion that the olive 
; re. at a certain dytance from the apex, less receptive of this organism 
\ ‘lie oak roots. Th (ectotrophical mycelium ofthe.se latter has apparent- 
parasitical acti * on the olive, 
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It nutv therefore be concluded that the failure of the olive ir. - 
observed in the neighbourhood of oak woods is probably cause.; 
oaks having impoverished the soil, or by the eventual decay of • 
due to the development of I.kmaU>phofa in the soil remains. T*.= 
of any injurious action due to the mycelium of the diseased oak :■ ■ 
be totally discarded. 


DISK ASKS Ui;K TO BACTKRIA, FUNGI 
AM) OTHKR LOWKR PLANTS. 

i;k.m nii.i t Contribution to the Mycologieal Flora of the Tyrol i a — hcuAk i-t* 

1 I . id Jwwi'i . Mu . ui. \ *»l. X I rr, N |»]i. i ■ ■ 7* ii| Ikrlin. i ■ > i « . 

A list containing a large number nf fungi observed in thcT\: ' 
of which an- m*\\ to M-it-mr. Amount others the foil* «uing may ! < 
ij / 7 / v//‘*s In ia /></// slitCt I- 1 ' Jlubak et Rabat n. sp., on living Lmws 
niifri.tins (f)\ _*) . lvc/:<«« 7 Wu Jhduiidis Polish., on living leaver m / 
rt-fiia ; ;) Spt->nn hiviUu'^ Pa*".. on living leaves of /)/.>.'/ itfis luU\t : .. 
lurid Jit'uohidiirfdiis Rabat ct Piihak n. sp., on living leaves of i 
paniudtitnm', 5) Mdit'ima I.vniitidt' Jaczowski, hitherto fora;-! 
in Asia ; the fungus collected in the Tyrol. which is perfectly i . i. 
with the Asiatic one. de\clops on the living leaves of J.or.ittut o 
1 >) ( i>ll< (<>h’i chit w i.wi^umn Pen/.. et Save., on living leaves of Ppit-j .< 
tits ; the spots, which arc veiy numerous on the margins. are small • 
and either li^lit or dark brown in colour, edged with purple-brow 
is considered to be possibly a form of thesame CoHdofrickmn already I. 
in Italy ; j) Ovular in puhhdln Sac;., on living leaves of TntUunt • 
.^) Rumttliiiui Rpilohii m.sy/ Limlau. on living leaves of Epihbinw . 

<>) ( Lidos pori tun viviliu>ht)u Ilnbak 11. sp.. on leaves of Myrtle 
10) ('t'rcospvra avii'-itlttris Went., 011 living leaves of /V/vcwmwi dan: ; 

;vv Dimorphism in Conioihyrium pirinum Sheldon, cv\nti. e if 

ritiiH Jt.-uttuii 'in . \'"I FI, No. <», pj i . .(.}'<•}(>'.. l ie-, i c. lyineot' : • i 

Will I»*-f 1,1 >. 

The writer has often observed that Coni"fli\)i<tw pi 1 in mil She-’ 
sometimes dimorphie in culture and is probably so also in natav 
distinct stra'ns haw been isolated, a plus strain which fruits ala r ' 
and a minus strain, which filths poorly. 

The minus strain arses in artificial culture by sudden sport!:--... 
the plus strain. Thi ; phenomenon has been observed in lour -c 
instances. Minus strain* never give rise to plus strains but reman, c 
generation after generation. 

Attempt* to develop the strain from each other by conlinuoie - ' 
of extremes have been unsuccessful. Attempts to determine the > . 
the sport big have been fruitless. 

i. 

in Sr< aNo /; Aiicu-t. i -i ; , N . 7 s *', an.! March i-a,y :i. 
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and minus strains of Ciwiof/iy; in m pitinum have been used to 
; i pie leaves. In two weeks the spots inoculated with each strain 
’>h and bore several pyenidia from which it was easy to re- isolate 
The culture show that both the strains retained their diagnostic 
:ks. One month after inoculation no enlargement of the seared 
.ken place. In fact some of the dead tissue bearing pyenidia 
had fallen out, producing a “ shot hole ” effect. This is further 
..it Coniothynum pitinum is a saprophyte. 


pje pe rsistence ot Viable Pycnospores of the Chestnut Blight Fungus (Endo- 
jj/j parasitica) on Normal Bark below Lesions. - sinmu.n:x a. k and 
. . ;• 1 1, iu Anttriciin JournM i*? Yol. II, No. .j, i>p. u»: jo-\ I,:uk\oUt, 

t a . iters have studied the part played by birds and insects in the 
n of the chestnut blight fungus. Iindolhin pamsitUa (Murid 
o r <t >ults they obtained may Ik* smiunaii/ed as billows : 

The rains wash down from the infected portions of the tree trunks 
. ,. v-imhcr of the pvcnosporcs, which ledge mi healthy hark below 
iue writcis found viable pycnospores ot the chestnut blight lun- 
; i ■: nx.il bark lesions in numbers amounting to 17.:. per sq. cm. 
-mi. tee (1.111.17b per sq. incli). An abundance of viable pyenu- 
s v,„v nbtained at as great a distance Ulow a lesion as 70 cm.. and 
, : • very likely that they could be obtained at much greater 

• ,v U-Juw cankers. 

I .oge n um bers of pvenospores can be obtained immediately 
:,jin and mav, within certain limits remain viable foi two necks. 
r v:'i>;(>JteLS probable, though it cannot as yet be positively as- 
: th it^^^romber of pyenusjxircs to resist desiccation is greater on 
:k IkIow lesions than under other conditions. 

birds, and especially «kratorv birds, are capable of carrying 
• -.aiia-rs of viab^J pccnosj^n for considerable distances ; and in- 
i'' .y be important agents i^Hs local dissemination o| blight, l’yc- 

• -<s r.isily cling to the feuth^Hkil claws of birds peiched 011 the bran- 
: st-.ireiiing for food in t^K^rk of the tree trunks. The largest 

.'..><■! spores were invariab®nbtained from bird's feathers and Irom 
,':.o teet and abdomen of ftiSccts. two to four days after a rain, 

! '. • s alreadv been seen. washes the pycnosi lores in large numbers 
' infected jxutions down the tree trunks. 

Seasonal Duration of Ascospore Expulsion of Endothia parasitica 

'"Chestnut Blight Fungus”) - nmi» i ; 1* 011.1 s ti.hamj:* k a. in 1 »«. - 

■>! n-.Uvtv, V« .1 . ri, No. ]>]• 1 !', Pin?'- 1 l*. L:iiK:iOn. In., No- 

abion of spores from the peritliecia of hi; dot In a fnnasttna (Murr.) 

: < l.Mnut blight fungus, begins in Hie spring wit lithe lirst warm tain, 
' to a maximum of activity’ 1 as conditions become more favor- 

i 
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able, to be followed by a decline in the autumn when lower ten ; 
vail, and ceases entirely during the cooler portions of the 
there may be* an abundant rainfall. During iqi >, the peril 
extended from about the middle of March to the middle of X 
iqi 2-13 there were iq rain periods during the autumn, winy 
with no expulsion of ascospores, and in 1913-14 there were r 
induced no expulsion ot ascospores. During one third to t 
rear there is then no expulsion of ascospnres. but during the n 
is anahundrint expulsion with each rain of any consequence : 
over) except in a few instances when the temperature drops b* '■ 
mum. iVrithei. ial pustules oi the chestnut blight fungus slwv. 
power of rqxire prodm Pon, This power is not exhausted duri: ■ 
of a single season and in many cases is as marked during the 
son as during the first. 

The writers believe that the results 0! their nbservatim 
t »> the conclusion that pustules lirst producing mattiie 1 ■ 

the autumn may continue to be a source of sjrores during tia ■ 
ing seasons of jx/rilhecial activity, the maximum of produmi 
during the season following tlieir maturity, with a gradual!', 
production of sjxires during the next season. 

This remarkable power of lind»tkia which is not in a.<< • 
what is known regarding many other pyieimmycetous fungi 
of ]x*rithecial activity is very short, is due to successive mat mil < 
successive maturing of perithecia, and the successive maturiu. - : 
throughout the season. 

cm Effect of th3 Destruction of the Barberry (Berberis 
Common “ Rust” of Wheat (Puccini* gram in is) in Denmark 

i t’L'i'.': ■:•!, V>‘l XXII, l’arl. <, pp. 7: , ;v», Copuih-iLSi;. 

With the law dated Match 2~th iiyVp the Danish (loverm. 
a series of regulations regarding the complete eradication oj , 
g'un.s, the well known intermediate host plant of 

The g*w*d results obtained up to the present wholly iu*n;; 
mentioned regulations which, at the tiuje of issue, were a cam- 
eo t it rovers v. 

1 hiring the last ten years the results obtained have been : 
ij The gradual disappearance, contemporaneously with' 
birt s. of the " rust ” (■• Sortrusten ") caused b\ }'. ^rtt minis : 

2) 'file severe attaeksof “ rust " which before iijo ;uscdt ( - - 
two or three years throughout the whole country, have no ]«>■ ■. 

The slighter attacks occurring on barley, forage m 
Jvlland even on oats, have also almost entirely stopped; 

4) In the few places where tile pil ant has not been destroy e-. 
still causes damage to the barley crops 

Against the alx»ve results one has only to bear in mind 1 
before iuuj. the damage caused by rust.” Amounted to <>\m 
An extensive bibliography is appended. | 
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rvations on the “ Dwarfing” of Barley and on the Specific Resistance ot 
> Graminae to several Species of Uredinaceae and Uslilaginaceae. ih nmn«. 

: SveriiS* L’t-'Uk-forcuinj" Ti« iskris't , War XXV. pp. no if. Stivkhntm, j a ■* 
-t carried out at the Kxperi mental Station of lltuna, 
,-,i to the discovery oi numerous eases of - dwaiflng ' of ha i lev. 
in the types oi 254 ami 01 237 when* as high a piopoitiou as S> 

■ : the crops may lx affected. 

1 affected plants the stalks do not grow higher than v 1 or 00 cuts. 

1 ars have an average length of 2 ; cnis. The six rowed and eatly 
'..iiley are more subject to dwarfing than the two rowed types, 
incase may have Ikvu caused principally by the severe drought 
irred that year in the month of June, but the naluie of the soil 
have had some influence; th.is iseeitainly the ease for oats, the 
•a vi - i mens of which are always found glowing on sandy soil, while 
4 occur on the plots where the t.nth is tenacious ami elavev. 
ijlv 12th 1 <»!’,. }*Ul\'i:hii JitHUi) ;<)<'. ( ‘ (mlrosten ’ 1 was tilst. oh 
ihe experimental tield of the l ltuna Station. Tin tvpesof wheat 
.< compact ears such as - Kemullad S4Uanhead“. Kxtia Stjuau*- 
“Sol”, were immune ; “ Pudel’ ami the hybiids “ 1 ‘udel 
and also the “ Weibulls Iduna ' variety, were immune. 

■"it i vt* eases the attack is limited to the leaves and vety seldom 
>• ears. Distinguishing tour degrees ot inleelion we have the tol 
ita for the different tv pcs of wheat examined : 


: 2 i/mili “. 

i~k I^andt . . . 

;~k tr'in«lt ’’ t“ brunt ' 

ok ;«awh ” ■ “ taunt 

• '* 


ti) 


/I) A t< plauls witli 
5iltli /'. vlit»utum. 


entire or nearld entire immunity* of the ” Vormlandsk I/mdt ” 
) dark car ya* ky, is worth noting. 


f 
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P. i*raminh f Swart rosten”) in 191 3 appeared in Ultima 
July 14th; on barley, July i8th, and on oats, July 22nd. The 
not much damaged ; but such was not the case with oats, saw 
from Bbnsta (Sodermauland) which proved to be liighlv resist,: * 
l sti l a“o main (Naket Kornsto") attacked* the follow i : • . 
barley : ‘Ilunnchen” olio, 0157, 0404 (■• Chevalier II ”) and 
out damaging other varieties. 

/ .he fuii' { “Hafretlygsot ’j was found especially on th*. ; 

" Zyri “ Borstlos Probstejr ”, (hildregn " and “ J>ger ” type- 
/ slilay, Trilici ( Hvetets flygsot ") was noticed on a sin j- 
o| “ I’ltuna baudt ” wheat. 

Ci : , The Control ot Cabbage Yellows ( Fusarium conglutinans Wo! - 
through Disease Resistance, - jom s i,. k an*i c.ilman* f. c. in a . -,. 

iim<n' v r: ,>< t u:. *>r ki-uitrck HulLtin }>, j>p i 

M.i.h-011. UTu.u.in, Incnihtr, 1 .is 

Cabbage growing with the winter variety known as I{n!! ; ■ 

nidi Hall Head has asMimed considerable proportions in vnii«.\ 

\Vi>< onsin. ( Hie nl tlie worst enemies of this plant is pHsurinm 
Wollenw . . \v hioli invades the roots either in the seed bed or soon 
planting and bv killing them and working up through the stem 
the plant that it u-llows. drops its lower leaves, stops growing, .oa; . • 
die*. or tails to head. 

This parasite, probably introduced 011 seed into south-east;-::: \y 
sill some lilteeii or more years ago, has rapidly spread ill that o < 
continually invading new territory elsewhere, so that it seems ei - 
loll->w intensive eabbage culture wherever in the State t he eondit :• - : . 
The disease is woist when a period of dry hot weather follows - 
transplanting, since a high soil temperature favours its dcvelopna a' 
iniioihned into the soil, it persists indefinitely, so that ordinal v . 
tiiue- ale <>j‘ little avail for its control. \’arious methods of treatin':' • ■ 
m i dlings and soil, including Hie trial of possible disinfectants and a 
wen without auv puelieal effect. The most careful prccauti-. r 
su Hii lent to preserve the plantations, for any contamination of o • . 
held with diseased eabbago refuse or with infected soil, blown w 
ot hei'w isc cariicd from a cabbage sick field, will disseminate :!.> 
in m w plaees. The only practical method of control, therefore : ■ 
lie in t lie |>os>ibilitv of securing disease resisting varieties of st: :> 
Volga and Houser varieties show the highest degree of resisi.i:.. .. 
yellows. Wither ot these is, however, suited to eommereinl cuhao- 
cousin. Tin* standard winter varieties of the Hollander or Hall ! [>■ 
are especially susceptible and the practical problem, therefore. Is 
of securing a 1 'usarium-iesistant strain of this type. The method » ' 
has been based on the observation that even in the wots* 
fields in the antnmii there are occasional sound heads. These ■ 
selected, seed raised fmm them, this grown in turn on tlu- .-W-* 
available and those plants which remain soul.d again saved • ■ 

heads for seed growing. By repeated select ir/ strains have ho ", ^ 
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cabbage of the Hollander type which have proved in a high 
:t >tant against the Fusarium. In 1014, the best selected Wad 
‘ \ ;Ha 25. gave a practically perfect stand, the heads aveuging 

. . ■ ■■ rounds each, with a total yield of over iS tons per acre, mi tho- 
.‘.ibage-sick soil, whereas the best commercial strain immediately 
■ showed over 80 percent of yellows, the heads averaging about 
.- each, and yielding about 2 terns per acre. 

, v'ond generation selections grown in this way have proved even 
. . . ,'v resistant than the first. Thus the first generation, if the select- 
rain Villa showed at the end of the season of ij»> per cent 
: • ,s<> percent headed, whereas the second generation seed to 111 the 
, ; .ted from this crop in 1014. under a more severe test, averaged 
. | K-r cent living and 1)4 per cent headed, and the best of this series 
' Mains showed in turn 100 per cent living and per cent headed. 

. ved. therefore, that the degree of disease resistance, can, l>y 

• , • -< a ction, be at least maintained and probably somewhat increased, 
s,, .; is being grown from some 2000 heads of these selected head strains 

■ - ; Jiicli will permit distribution for planting on a commercial scale 

This will be distributed under the name Wisconsin Hollander No. N. 

Varietal Resistance of Plums to Brown-RotY^r/erof/zj/a cfnerea). va- 

\\ 1). in Journal of A^ricullurai AVsrurcA, V«»l. V. No. >>, jip. U'S vi>, 1*1 . XXVII 
>.X;X Washington, IV C., ]<n , >. 

the control of plant parasites a great deal of attention lias recently 

• vdd to the possibilities of producing resistant plants by bree«liug. 
’;x i>] urn-breeding plots of the Minnesota Fruit-breeding Station at 
rNits it; is very noticeable that the fruit of certain seedling varieties of 

!'i -nuts spp.) appears to rot much more readily than that of others, 

• > due to the attacks of the brown-rot fungus, Sch'foliiiin cim yc<i 
\V*»t. On the strength of these facts the writer has carried out a 

■ ■> "! researches on the resistance of phuns to the brown rot fungus. 

;' t allowing varieties were used for these exjier intents : 

• P> x W 1 — P Iriflora (Burbank) > P. americum mollis 
: The Burbank is a medium thick-skinned variety which becomes 

!:<■;; ripe and is rather susceptible to the brown rot. Wold has a 
k v-ugh skin and is not affected to any great extent by the rot in the 

A / W " - P- triflora (Abundance) y P. amfritami mollis 

• ' Abundance is less subject to the attacks of the brown-rot than Bur- 

Ivtopa ,< y /> besseyi (Sand cherry) > P. Iriflora (Sultan) and 
■ ■. — P. iriflora (Red June) P. amcricana (He Sota) : thin 
varieties susceptible to rot.; 

; S. I). Xos. i, 2 and 3 all appear to be sand cherry hybrids ; 
' b ‘ 1 ! is a thin skinned variety and rotted badly on the trees when 
' -'iice with Bordeaux mixture ; <>S. I). Xos. 2 and 3 <■ were tliicker 
; : ' • Arm varieties ar*l did not rot after one spraying ; 

- Compass jj = \ 6csscvi X P. atnerkana (Hansen), is a thin 
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skinned vurictv which heroines soft on ripening and is suscepv 
brown-rot ; 

t, } Keagan ■ P- hurtnlana (\Va viand) P. anuriai- ■ 

is thnk skinned very jinn when ripe, and is very resistant • 

ji Hammer P. Jiort'ilur. a mith'ri P, a 

S) Ot her d a and Harrison are varieties o! j \ 

ijj Manitoba N" I probably a varieU of P. ni^ni. 

Tin- brown rot fungus in Mi ime-ota which produces the d: 
ideniieal with that found in other juit** of the United Stat.' 

>'/. r-‘Hni'i i '/■’*■/ ea o) Kuropc. Though the infevtion nvi\ * 
t.*ir*-UL'h wound*- and Ic-dons of 1h,* skin, it may also at any tun • 
through the iminjuK-d "kin during the development of tin : 

I in .. w ii i r t is < "Miitially :• ri]ie n t, afheting the plums most i ; . 
>0011 ,i> t lie v begin t<> ■'often slightly as result of ripening. T; 
m lie due to the » iumnd.ui'v 1 1 ' = it at the time of ripening C ■ 
tun- is nioie eh-vat* d and therefore in or favourable to the . 
o| the disease. \\ h< n t b- ripening take" place later towards * • 
and t hr tempera! uii i* h wcr. tlie present c ol the brown v i 
• 1 1 !< ■ i 1 1 . The w'itei has i. vj,i iimented by inlet t wg tie- turn v"' 
water iont lining spoics of iinia. or merely by coal a* t wi:‘ 

am e. 

The rolling took with greater intensity and rapidity in ti - : 
net! and tender- fleshed vmieties. Thus t.lu ill' "t suset ptibk v • t 
■ C"iiipass , - Klopa , Wakapa . • Okiya . <■ Sand Cherry r 
and S ]). No. i . The thick-skinned li tin- fleshed varieties '• 

Ameiivana No. I . . It \V 15 . S. I>. Nos. 1 and ; , arellMa : 
Not. onl\ the degree ol skin-thickness, but the presence of lay:' 
eells. and the prodclioii of parenchymatous ]>bigs which till th* 
r.tvity through which the Uypliae are unable to pierce. have e - 
iiitlneiice on the petiel ration of tile fungus. Ill the resist an'. 

- I ' \V 1 S and A \Vn • the idling of the st< inatal cav:*; 
eoiiimon. That the complete plugging of the stomata is a t»u t ■ • ’ 
tarnv is shown by the fact that many instances were notice: 
these stomata were covered by germinating spores with n>> 
infection. 

The hynliae of >:hrc(him did net produce a cellular spin 1 n 
which has the |w>wri of dissolving the cell walls, but they secrete , * 
which splits out the middle lamella slightly in advance ni ti- 
tration through the tissue. Kventnullv the middle lamella is ■ 
dis-si lived, and the arils in the rutted area being left entirely tie* 
a. not hei . die The killing of the host cells seems due priucip A 
dilie, ition of the i.siuotic relations of the cells as a result ot ti < 
mice of the ii)id<lle lamella and to much, of the liquid content* ■ 
being withdrawn by the fungus to be used in its development 
The nature of the substance secreted is not at all deal 
made to isolate the enzyme from a culture oltlie fungus v., n 
success. 
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cars to be almost certain that the chemical composition of the 
.clla varies a good deal in the different varieties of fruit ; this 

■ '..an the different degree of resistance. 

.1 deal of attention is being given to the relation betweenchemical 
within the host cell and resistance. Cook and Taulrenhaus 
m show that tannin, a very common product in plants, was 
. lying degrees to many fungi. If, as is generally suppled, the 
appear on the ripening of the fruit, the greater susceptibility of 

- to disease on ripening might thus lx? explained ; but since the 

■ s not come into direct contact with the fungus hyphae which 
.■ -ntlv always intercellular, the above hypothesis does not. appear 
-i.ictory. The doubt as to the relationship Irctweeu gallotanuic 
•i si stance increases by reference to the following table in which 

- uf the determinations made by the writer are given : 
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l.l.ll 

U 32»' 
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.iimr 

< 1 .. 


h<) ^ 

3>73 

17.17 


Ki-lutKr 


six tpl Unlit y 



u»t caused by .S', ciucrca is a firm-rot due to the mechanical siip- 
a: hyphae which completely till the intercellular spaces left by the 
*1 the host cell walls. IhniciUi-mn cxpanami pro<hices a soft- 
■■‘•e of the fact that few hyphae are produced, and therefore, little 
A support is gi cn to the rotted tissue, which, as a consequence 
as the rot pro ( -eds. 
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iisKAsi s 357 - Effect of Attacks by Cercospora beticofa on the Compositi-. , o! 
vahkh.'s Beets i j. — Saul van, IvMii.iR, in ntuitr* iUs $t«nc < j uV l 

cuoi-s 'fume ;i>.\ N. i, ]'!* 17-4;- !’>««’, January enO. 

In 11)15 the Trench sugar beet crop was attacked by Gv, 
co/rt Sate. The damage was most serious in the districts of 1 
et-Oise, in parts of Seine-et- Marne, though the boundaries . , 
cultivated region also suffered, e. g. Seine- Iiiferieure, Iuire, JLoirt : ■ 

harvest was bad both in quantity and quality, although the pi :■ - ■ 
sugar was, with a few exceptions, more or less equal to that <>f 
year, (generally shaking, the juices were less pure and cum. . 
salts ; the juices and alkaline sirups lost the greater part of th, ■ 
the process of heating f«>r refinement and evaporation ; finally, : 
cwt. of roots the quantity c.f sugar in bags obtained was less, and *\ 
t it y of molasses greater than usual. Similar anomalies were ; - • 
the beets of jqii. an exceptionally dry year. The writer has in, , 
the cause in the 1 < j 1 5 crop by determining the sugar content, tohd 
albuminoids, amides, ami ammonia compounds, noxious nitron - 
parts of sugar and comparing the results with previous years, Y: 
ing results were obtained : 

1) Tile 1 <41 5 Invts contained per 100 parts of sugar larger 
of total nitrogen, amide nitrogen, ammonia compounds, and nn\:,/.- 
gen. than those of the previous years ; and larger quantities even ; j. . 
of the exceptionally dry year ion. bike those of that year 
great deal of their alkali and yielded a very high proportion of \ 

j) The results of the determinations of sugar by hydro. !,\ 
version and by enzyme-inversion are in agreement, but inferior 1; 
0.4 “ 0 J to those obtained by water digestion. There existed. Hu n 
these roots dextro-rotatory substances differing from sacclian m 
could not be precipitated by means of lead acetate. 

'Flic writer lias found that these polarising substances disapp 
the greater part (as active substances] during the industrial manip: 
so that in the molasses practically no amide or ammoniac al nitrogen a 
The disappearance ol these dextrn-rotatiuv substances is then; 1 a 
lated to the elimination of the amide ami atnmoniacal nitrogen uni 
tntes a loss of jKilarisation. On the other haml. separate tests h.;\ . 
tliat the aspartic acid and the glutanic acid healed in an alkaline 1 
gradually lose their rotatory power and liberate ammonia. 

cv'i Club-root (P/asmodiopfiora brassicae) in New Zealand. o k . 

in i 'W Y:inn;.‘ .1 V- -I . XI, No. ],\, l i WOiisu: 

During 1015 club-root lias been extremely prevalent in van« 
of New Zealand. 

Club- root attacks only plants belonging to the turnip family 
fi rat ) ami in Xew Zealand has been reported as occurring on th :* 
cultivated members of the group: cabbage, cauliflower, Brussel.- s 
rape, mustard. Swede, turnip, soft turnip, radish, and wallth'we: 

i i SkV />. X«iv. I ■ i 3 N J J Hi. 
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.dso found on the roots of certain weeds belonging to the same 
. ;.i -ligst which may be especially mentioned : Shepherd's purse 

iraU'ptKbtii). wild turnip (ilrassii a (iimptstris). American cress 
;mn.Y). hedge-mustard (Si\xmbuH>n ofjiiimilt). and pepper- woit 

r.iMriiltj. 

• . .('ot is widely distributed, and has been found in all classes of 
.. >.,-w Zealand. It is however, most prevalent on the west coast 

. , v :th Island, and especially in the Taranaki and north Wellington 
...... In the South Island it is comparatively rate as a field crop dis~ 

• • :s often abundant in garden soils. Those districts in which the 
, - , ; u rm'k i s largely composed of limestone generally are comparu- 

:;a- from the disease, but at certain times bad outbreaks occur in 
iities. In such cases it is probable that although the subsoil is 
, ; ,l calcareous nature the upper layers are deficient in lime, owing 

■ ; ing been leached out in the ordinary processes of weathering. 

: i ■omlitions are far mine favourable for the development of elulv 

■ *’ v. arc those of neutral or alkaline soils. A very noticeable feature 

■ m 1 to dub-root is the fact that its prevalence as a serious disease 
* * ske place in Kurnpe until the modern Use of fertilizers of an acid 

• r The following are the most advisable means ol control : 

. Abundant dressings ol calcium carbonate (ground limestone) 

• v m* of badly affected land, as much as “ tons ]x*r acre, to be done in 

l anu previous to the sowing of the seed, 
f Leguminous crops should be grown on affected land. 

I’icfercuce should be given to the swede varieties which are more 
that is ; Superlative. Magnum Ikmuiu. John Hull. Klepluiut. and 
: a King. 

Pathogenicity and Identity of Sclerotinia tibertiana and Scl. $mila~ 
cin . i on Ginseng (Panax quinquefofia). m -i m»m m j, i<u- 

i ’ i'il Iii‘lu~trv in j unis! .! Ji'is.o./t V«.|. \\ Nn, j>]i. .vu 

.. !■: XXViU XXIX, Wa-liimii.-n. 1.. C . i*n s. 

.■ number of \ cars two sjjecses ot Sclcyttlima (St!, hhoiiituu and 
a inti) have been recognized as probable causes of the rotting of 
r<.ots (A/wiv qnniqucfnlitt) but tile pathngtnicily ami identity of 
have nr>t been proved by inoculation experiments. 

A ■■ a liter has contributed a series of nscareks and experiments to the 
"■ ' i«f tliis problem, the results of which may lx* summarised as follows 
civics of SJt roiifiiu causing the w hite- rot of ginseng roots is idem 
‘h the Silnotiiiin libt'rhtinn Fuckel occuriing on lettuce, celery, and 
: of other hosts. 2 ) The black-rot is due. on the contrary. t;<> Scl 
> Ihirnnd, identical with Scl. pa nth is Rankin ; inoculations with 
■’■■a- of Sclerotinia from ginseng on SmiUuimi muhkki having given 

■ '-<■ results 
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’ ]<>o - Bamboo Smut Fungus (Ustilago shiraiana Henn) in Cuba. 

Damkl in Mi'dirn * ubu :• uba Moderna), Vol. 3 (7), No fi, jjp 3^.., 1 
Vfintjir 1 v/ 1 5 . 

In the spring of 1910 one of the Japanese bamboos at 
Plant Introduction Garden was found to be attacked by a m; 
indentiliedas L’sliliyi shiraiana Henn. The disease has since W: 
bespreading in other parts of the island, causing damages sen. 
to call for immediate attention. 

The disease occurs first on the younger and growing port:* 
branches, whkh appear somewhat swollen but show no externa! 
of smut. The growth of such diseased brandies is arrested and, : 
the external covering of the buds fall away, the sooty portions an . 

At a certain stage in the development of the disease a witch's bi« 
lion is apparent. This disease is extremely serious and of the gn 
omic importance as it. may lead to the death of the entire han't- • 

The wind is the principal factor in the distribution of the dirt - 
bram lies of bamboo growing outside of the forest have been not;- • 
much more than smutted the inner branches. The disease ■ ■ 
Phyilostiichys puUruln Munm, and P. bamhusoides Sieb. and /. tin :. v 
and on Sana rnniosa Maid no and Shi bat a, and Arumlinaria si»t> 
Makino and Shi bat a, in Japan. 

Hurtling of all diseased plants is the only sure means of ci..o .’. 
Spraying with Bordeaux mixture when the spring buds begin 
has been suggested, but is a doubtful means of control. 

v»i Leaf-spot Disease of Lime (Ufoeosporium (ifiaeco/um ) in En?!ar 
Salmon* h. S. ami Wormai.o II. in Jlu (nUiittnr\ ( hr> u *>/«•, V< >1 . J.VIII 

[ 1 |> I ;! I »J, 1-iU' »-l (•>, London, 

(ilot'ospotihM iditu'colum Alleseher was first noticed on the ' • 
large lime tree in a garden at Bearstead, near Maidstone, Kent. A 
count is given of t he disease caused by this fungus according to K I. 
belt's observations in Germany. 


WKKDS AX I) PARASITIC IXOWKRIXG FLAXTS 
Comparative Researches on the Dimensions of the Seeds of Clover and Dodd 

S<v No. j«.n <>f thU liuildin. 

Vm Dandelion ( Taraxacum officinale) in New Zealand fu. \ ik: 

in l tv Vol. XI. No. j, |.n, iH jiA 

.•nth ivt.-.lH-r :>j’v 

The writer, continuing the enumeration of weeds in Xew Zeal..: 
a general description of the dandelion (Taraxacum officinale). 

This seed is widely distibuted in both Islands of Xew Zcai..” 
is particularly common on roadsides and such waste places, ami > 


(ii Si -0 />’. Kv. 


Nn II5-. 
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amongst grass, even when the latter is tall enough to cover the 

V wlienes of dandelion are occasionally found as impurities in some 
. :.il seeds. 

C;i iornian Thistle Rust ( Puccinia suaveolens ) as a Check on the Spread 

ot Ca fornian Thistle {Cnicus arvensis) m c\kkayni: a u.m /.v jwnai ./ 
Vol. XI. No pp WdliuKtt'H. i'll s . 

• suite years past it has been noticed that the Californian thistle- 
; n:t (i suaveolens) has increased considerably amongst these tliis- 

. .my parts of New Zealand Its effect in reducing the vigour and 
nt development of the weed has been quite marked. 

} : the rust to become an adequate means of control it is necessary 
- . ise infection considerably beyond that occurring naturally. In 
a Me attack is generally limited to a few shoots, and the plant may 
:> vigour and develop normally. 

\ ties of experiments has been carried out to discover a practical me- 
y: securing a rapid and complete infection. The result has been to 
> i hat only theteleutospores produce a permanent t vpe of mycelium. 
■■ mycelium produced by the uredospores is temporary. 
i\ \alospores are therefore the best meals for artificial infection. 

]'■ -rive results were obtained by the following method : a quantity of 
-pi shoots in which the uredopustules are emitting spores should be 
.I.-: in water for about half an hour and the material constantly agi- 
as to release the spores into the water. The water containing the 
«•" "h< add then be sprayed on ynmg healthy thistles. After about fifteen 
* mu all brown second-generation uredopustules will have commenced 
;• \-i '<»]). Intheantumn, just before the leaves begin to wither away, the 
.< ' ynient of teleutospores will have been about completed, and the ub 
• : i« lves should be collected, dried and kept till the early spring. The 
■•A'' diould then be crushed up and soaked in water in order to liberate 
-•• res, after which the water containing the spores should Ik* sprayed 
y ! ]y young growth of the thistles; in this manner the infection will 
w-Vnt and will spread rapidly. 

Queensland Government Enquiry into Means of Controlling Priekly-Pear. - 

, - i'iN 11 \KVKV T. ;mU Thyom IIknry in lu j'^r! o< i hr Prirklv I'nir Tr.rrrHni , Commix- 
N'iv<inl«T i, Oiii; April jo, i-u p i$i pp. f>o nrisham 1 , o-i \. 

I:. September it>i 2 the Government of Queensland appointed a Com- 
: . ti> visit countries in which prickly -pears are indigenous or have 
naturalised, for the purpose of ascertaining: i) If there are in such 
any natural enemies of the prickly pear that may be utilised for 
M ruction of the plant in Queensland ; i) The possibility of ut ilising 
' pear for commercial purposes. 

i Wigations were made in the following countries. Queensland, 

! '"■uth Wales, Java, Singapore, Malay States, Penang, Ceylon, In- 
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ilia, Hast coast of Africa, South Africa, Canary Islands, Hun : 
Mediterranean area 'Hngland, Germany. Italy, Spain, Barb- 
Malta, Syria), United States of America, Mexico, Central An;.. 
Indies, South America (Colombia, Brazil, Argentina, Chili;. 
Islands. 

The results ol the investigations are given separately for e,.-. 
visited. The following is a summary of the principal facts. 

The prickly pears naturalised in (Queensland are: the w:; -. 
pears Of)\tniiit inennis I). C., var.; tile spiny pest pear 0. diilcnii 
that just named : O nuniacaniiia Haw . O, auraniiaca Gillies 
Mr* S. I) ; \ 0 fntlt \1 cmdnnclifcra, Hint).; U. imhricdht Haw.; Opiu. 
u. mafiu dntha S. 1>. or O. ditvccna, Griff. and another species. : < - 
tied, called the ' yellow fruiting Mexican pear”; (). ni^riatn^ 
lea dejecta. S. I), NVw South Wales possesses: 0. inermis ]• , 

(). nic/icans, Haw. ; O. wonai aniha I law . ; (). ficus indica, 0. micro-.! < 

(t. monneantha occurs naturalised in Victoria and South Austral;.; 
spiny pest pear of (Queensland is also reported from the latter S; * 

The species naturalised in several other countries visited a:< 
in Ceylon : (>. dilicnn ; 0 nmnacanlha : 
in India : (K diilcnii : 0. nigricans ; 0. stride, 0 . nit»i<u.tr. 
in South Africa: a variety of O. deemnana ; 0. auranuat > - 
nacantha and several others ; 

in the Canarv Islands: certain species are cultivate<l as h--..- 
for the true cochineal insect ( <> < ;is ca.fi: 
in the Mediterranean region : (). ficus indica : O. amvclca ; if. 

0. m sc mis / (). natta. 

In tile cactus regi<iiis of the Hinted States and Mexico, i 
several species ot so called " wood-rats ’ belonging t < » the genus 
which at times cause gu-at havoc to prickly pear, utilising it as t’» » ■■ i • 
ail extent sometimes as to exterminate it in places. However. >\v< < 
as well as various other rodents, are not restricted in their ditto: \ : 
laeeotis plants, the w liters do not advise their introduction to (Jar 

In Ceylon. India and South Africa, (K numacantha is attach ; 
wild cochineal insect. Coccus indiens which, in the two first nanc e ■ 
ucs has caused the almost complete extermination of the la 
This cochineal docs lmt attack in India 0. diilcnii and 0. nic> : ' 
in Ceylon. <f. diilcnii. 

Ill South Atrien another wild cochineal insect [(Occus cc<ni)>' 
sfs). attacks i). immaeanf/ia. causing serious havoc but not c \ 
de.M roving the plant. 

The most important insect enemies of cacti found in Amcru 
to the orders of Colenplera, Hepidoptera. Hemiptera and DipU: 

lu regard to the Cohoptera the various species of the geinn 
Icma are widely distributed in the drier parts of the United S: 
Mexico : those of the genus ('acnopaeits in Sontliern California an-; ' 
jacent regions ; whilst the genus (Icrsfaeckcrin has only one so : 
jurinus to prickly-pear. (]. huhbardi, in Florida, i The adult of M 
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Hopaeiis is a large black wingless longieorn beetle, which feeds 
,’v nit the young segments of the host plant, while the larva is 
■ib living in tunnels hollowed out by it in the stems and joints. 
X-pidopterous enemies comprise a number of cactus moth borers 
. to the Phyeitidae (X. and America ami W. Indies) as well as 
• :icrs, such as Mimorista and Mtirnuirtt (especially in X'. America and 
The caterpillars belonging to the genus Melitura and Zophodia 
within the joints of the plant, and cause great destruction, part- 
unit of their eating out the tissues and partly on account of the 
with which the attacked segments become invaded by secondary 
such as bacteria, fungi and scavenging dies. Mimorisfj occurs 
v.s m the West Indies. Brazil and Mexico, and causes a great destine* 
: v.mng segments of prickly pear. The tiny caterpillar of 
X- -i- miner’' and causes little injury as a rule, though secondary 
may be serious. 

\::s .ngst the Hemiptera are certain prickly-pear enemies, especially 
: : • • us species of wild cochineal iiisc^cts, and the memhers of the gen- 
. a and Wmiiii. These all more or less injure the plants. In 
. India, South Africa and Mexico they cause more serious injuries 
; ; may result in the death of the plant. 

iX chief Diptcra which intest prickly-pear are eeilaiu gall midges 
,:":g to the genera Ihnida and Asplmuixlux. The former produces 
::;<ler the arcoles. and these may become the seat of secondary in- 
The species of A^plwndvliu which infest Opuntias, live during 
'.oval stage within the fruit or the flower bud, and either destroy the 
>r else cause a proliferation. 

\iu-r pointing out that the insects enumerated are far from being the 
the insects injurious to Opuntia. and that especially in Mexico and 
America additional natural enemies <juite as injurious may exist 
utilised, the writers recommend that, for tile lime being, the 
insects be introduced into Queensland: Noncilma spp., (\h'~ 
ptlmcri : < tcniacckcfia hubbardi ; Mi'lHara spp.; Mimorisiti j\a- 
iiis ; CheJi uidi’ii spp., .V iirniu spp., the wild cochineal insects; 
ipitntiae and Asphondyliii npuntiac, from the t 'nilod States; /<>- 
.uiiirum and its ally, the “ Mendoza moth borer”, from the Argen- 
tic public. 

rtaiii destructive wild cochineal insects have already been intro- 
mto Queensland from Ceylon and South Africa These have be- 
-'tablished, and have maintained their character for dcslructive- 
a the Priekly-Pear 1 'Experimental Station, Dulacca. In their 

• -mntry these insects are more or less controlled by predators and 

• ■s. and therefore cannot exercise their full influence. It is emi- 
* iy a matter of great importance that, before admission into 
■‘.md. parasites should have been eliminated. A careful super- 

> therefore necessary. This would involve the providing of a 
insectary under the control of an entomological staff with 
ace in this kind of parasitological work, as well as in the technical 
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details of receiving, multiplying and distributing such inse- ■ 
the moment of leaving their origitial home, and at their 
Queensland. 

The insects recommended for being introduced into i 
limit their destructive action to the Cactaceue; this statement ■ 
true as regards the cochineal insects and is based on recorded 
and experiences of upwards of a hundred years standing and rv 
many different countries. There are, however, a good numb- 
Cactus insects which do not feed only on prickly-pear but av . 
useful and cultivated plants. Amongst these may be mention^; 
i ; ly < cratitis capital a. Wied; the Mealy Bugs Pscndococats <>hs, - : , t 
mitlti-'piiw.'i* Kuhlg.; the Cuban Cactus Coccid }' 
sp , the Plant Bug Stylo pi din pkta, I .Tiler ; the blnssoni-injuri? 
Trithuchroivi tcxmius, be Conte; the Calandrid root-borers ( 
spp, ; the Cactus Aphis . 1 . gussy pi i ; the Cactus Retl Spider I,.:. 
sp., etc. 

As regards maladies caused by parasitic agency, the writ- • • 
only one disease to be of sufficient value to warrant its intrude.- 
Queensland. This is the “ anthraenose ”, “ shot hole ”, or !:' 
maladv, caused by a fungus ( i locos par i am lunatiun E. and I*. < 
this organism has but little effect on the plant, but under condi: 
as obtain on warm moist days it causes a considerable and rapv 
tiou of young segments. Tn the Argentine Republic there is 
riotis disease " *' the white rot ’* caused by a fungus Sdcrotiuo: 
tiuiu ) opitnturmn. vSpeg., which brings about the destruction of 
ste ins of various cacti As the habits of this parasite are not **- 
known, the writers do. not, for the present, recommeiul its int : 
There are other parasitic diseases known in the West Indies, I’niti d 
Mexico, ami the Mediterranean region, but their effects are lmt ■ 
importance in control ling the spread of prickly-pear. 

As a means of destruction by overgrowth, it lias been sugg -n 
tin* introduction of a certain fodder grass from Brazil might b* > 
as on account of its rapid growth it would probably choke the pri* V. 
In a northern portion of South America a rapidly growing child'- 
mi nous plant is used. The twining branches form a network eif : ~ 
prickly-pear clump around which the seeds of the plant have h> 
and then the stems are cut. After the climber has become - 
dry, it is set alight and the prickly pear becomes seriously - 
A repeat ion would probably destroy the latter. 

As regards destruction by chemical means, the writers li - 
no method superior to those already in vogue in Queensland. 

As a control to the spread of Opuutia, utilisation might pt' • 
portauce. The writers point out that the fruit of certain species . . : 
pear is used as a human food in many parts of the world, bill u 
cially in Mexico and the Mediterranean littoral. Though this nu ll: 
not be of much value in compassing destruction of Opuntiasin . • 



WKKDS AX 1 ) PARASITIC VLOWKRINO HANTS 


455 


„ ;est that an abundant source of nutritious food, availed of in other 
-• may have been entirely lost sight of here. 

; adia. South Africa, the Mediterranean region, America, and also 
the stems and joints of priekly-pear are mostly used as fodder. 
:th rations of more concentrated foods. The utilisation of Opim* 
WL-ver, as \et in a more or less experimental stage. The writers 
; possil.de to reduce the very extensive area occupied in Australia 
. Jy pear by using it largely as fodder, especially as the joints and 
i tpuntia seem to augment the <piantity of milk produced ; they 
;wweYer. to cut the plants and take away the fruit so as to avoid 
.ation by means of the seeds in the excreta of the cattle. 

! • klv pear has been used to considerable advantage as a soil ferti- 
n daily in India. It enriches the soil with humus and potash. The 
,s been used for alcohol production in Italy and Spain, where the 
it lire* was a commercial success until the imposition of an excise 
I the concern unprofitable. The introduction of this industry in 
,i would probably lower the cost of eradication. 

’isation of the fibre as a raw material for the manufacture of paper 
ktj.ird has not as yet given any good Tcsults. according to the in* 
■„ mous carried out by experts and by ihe Imperial Institute, I.ondon, 
illy on account of the high cost of production, further oxperi* 

• light, however, be made in Queensland, where the fibre could be 
1 without much cost in the process of clearing the land. It is sug* 
’hat. the mucilage might serve as a glaze for cheap cotton stuffs. 

!: i it has been used as an addition in white wash and to a kind of 
employed in the decoration of edifices, which is said to have a fine 
and to be capable of receiving a line polish 

■. '.nling to the writers, the entire plants of prickly pear including 
: svstein, might be an important source for the manufacture, of oxa- 
;n they contain a large amount of oxalate of lime in a crystallised 

•■ ;■ 'U. 

T!ie colouring matter nt the lruit may he extracted ami used for eol- 
... 'oveets, beverages and various foodstuffs. 

Kainit as a Means of Destroying Weeds m. - wjttk in > or* « o.wo 

< Tid'.kritf, Yrdt XXV, I'.ut |, pji. p-.-imi. Stuckliolni, p»I5- 

! liis experiments for destroying weeds, the writer has made use of 
‘ calcium eyananiide, a mixture of kainit and calcium cyanatnide, 
sulphate of iron. In nearly all cases the sulphate of iron (20*25 % 
and the calcium eyananiide have given results much inferior to 

• wn by kainit. Only in the case of V a paver sp. calcium cyanamidc 
■ preferred. Sulphate of iron has no effect whatever 011 ('mUiurea 

The action of kainit is heightened by the addition of a certain 
v of calcium cyanatnide. The weeds most susceptible to kahnt 
: u pis flrvcnsix. R.iplmmts Raplunistrmn, f^oly^onum Convolvulus, 




D, Jan. ifjis, X. 117. 
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Ant he mis arvemis, Veronica arvemis, Stellaria media, Urtica utr 
vulgaris, Centaur ex Cyan us. The weeds more resistant to the •; 
kainit are : S per git la areensis, Son thus, and Papaver Rlweas. 

Kainit works directly by means of plasmolysis, absorbing * 
from the cells with u hie h it comes in contact and causing the grar; 
ering of the plant. In the application of kainit the rules to be foil. 

i) i/^o lbs. of powdered kainit per acre to be evenly distri! 
the soil. If Sinnpis a eve mis and Raphanus Raphanhtrum are v.: 
dunt, it will be hot to apply first 1785 lbs. of kainit and inimedL: ' . 
cy> lbs of calcium cyaiiumide. 

g) The applications should be made when the weather is ware, 
and in the early morning \vhen the plants are still wet with dew. 

;) I ; or winter wheat the applications should be made in i , ' 
and March, for spring wheat at the time of sprouting. 


JXJt’KK TS IXSKCTS AXD OTHKR LoWKR ANIMALS 

y»7 Oocncyrtus pad ficus, a New' Egg Parasite from Fiji. — wvn u-. . 

in lUt'lf'in 1 I n' >r. I • nut //.mjh/i, V«>l. VI, 1‘iri. pp. r Fig ],■ : 

The writer describes as a new species under the name of K, 
ptoiju us a Hyiiienopter bred from the eggs of l lie Hean Bug j:> . 
plntys ptteifh us Dal!.), at Rarawai, Viti I.evu. 

3f>.s - Chilocorus hipustu/atus and Exochomus quadripustu/atus, R r - 
cently Introduced from Italy into California as Natural Control of Injuric. 
Scale Insects, Sunn U\kryS. ill \I->nthlv tiuU'tnft S'.iic L li 
V"l. IV, V>. m, pp, I ; i'. 1.17. SaTiitiunlo, California, 1*115. 

The genera Chilocorus and Kxochomus are probably the : - 
eient of all ladybirds preying upon Coecidae. 

The writer mentions the introduction of two species, C. hipue > 
(I,.) and /:. qtuulri past id aim (I,.), from Italy into California during th- 
mer of ii»[> 

C. hip-mtulutn \ inhabits the whole of jvurope. and also occurs in 11* <r: • 
Asia. In Italy its principal hosts are Philippa oleae, Pollinia : 

A s pi d iotas heluhu'. Dias pis pentagona etc. The female deposits in < g. 
under the shields of Saisselia oleae or of the Dias pi hoc: the larva*- 
hatch in four to eiglit days, are extremely voracious, and during the” ' 
period of existence are capable of devouring several thousand eggs ■: v 
insects. Approximately seven hundred specimens of this species were - A ' 
ued at Lair Uiks. Sacramento County, during the period from Jifiv " 
to Septemlier 17th. They were placed in ail orchard consisting •>! : ‘c: 
orange and olive trees, the citrus being infested with Coccus citric da C are/ 
and the olives with Saisselia oleae Bern. 

Approximately three hundred and fifty individuals of E. qua. if ' • ' 
lalus were placed in the same orchard on September 17th, This 
occurs throughout Burope, 
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p.u Ateptom&stix abnormis , a New Chalcidoid Parasite of the Citrus Mealy 
g j; Pseudococcus citri. Introduced from Italy into California. - Smuh 

"in 1 i-.' M ■: 's?'/y ii uHi ! ; »» ('--miijjvc. ■. 1 JV.y.'it'n&wif, Vol. IV, No. 11, 

riu i<’>. S,KT.mK:»U>, C.iliOruia, i- n. 

.-Mounts! ix tihwmis Giraiilt. was introduced from Palermo into 
. riming the summer of 111I4. as control of Pseudo occtis citri. It 
bred extensively in confinement and widely distributed in the 
localities; Sierra Madre, I'platid. Alhambra. Monrovia, San ('.a- 
Av. Fresno. Marysville. Riverside. Sail ])iegn County. Sweetwater 
. '.ni Francisco. San Mateo County. Santa Paula, and Sacramento. 
. Annies were also furnished to tire Florida Kxperimcnt Station at 
■ Ac. and to the Hoard of Agriculture and Forestry. Honolulu. Ha- 
. V results of the tield investigations were very gratifying, the pa- 
- veil found breeding under natural conditions in the field at A 1 
The same may be said ot San Uiego where the parasite lias shown 
• • A A ant to hydrocyanic acid gas in its earlier stages of development, 
eii also observed that where the Sicilian parasite is breeding and 
Ad predators are also working, the predators will devour every par* 
mealy hug. but ahv.ns leave the individuals which are parasitized 
■ : -A-ilian parasite after the pupa is fonued. 

’• proposed to increase the. distribution of these parasites very 


Woodpeckers and their Relation to Forestry in the British Isles. cniuN.m 

■ H . in fr.. J-hi imi ■' ,'J.v />'.«»./ !■* 1 r:iu!tuh, Vol. XXII. No X, |>j» 7 m 7<ti. 

\\ ■ 'od peckers are without doubt the most usclul birds for destroying 

■ injurious to forest timber. 

\'mierous observations made by the writer in the open fully confirm 
owing two facts : i) Sound trees are seldom, it ever, attacked, and 
. numbers of insects are destroyed by woodpeckers. 

/’.A re are three species of woodpeckers in the British Isles, viz., tile 
Spotted Woodpecker. Dcndrocopus mnp>r (Finn.) ; the Lesser Spotted 
kt. r. l)c<ulrocopns minor { Linn.); and the (Ireen Woodpecker, LV- 
oiA/'s (Linn.). The latter is by far the commonest, and the major 
; :Iie observations have been made on this species. Kxamiimlion of 
Ai contents shows that fully 75 per cent of the food consists of in- 
msects, the principal species being : Osier Weevil {('rypiorrhynchus 
Linn.); Bine Weevil [Jlxlohius ubictis, Fabr.) ; Bark Hettle (various 
of J oniit'Hs) ; Pine Beetle {MychpliHus pini perdu, Linn.) ; Ash Bark 
Hytcsinns frn.xini, Pz.) ; Him Bark Beetle (Scolytus destructor, 
Black Pine Beetle Ulyluslis utcr, Pack.) ; Small Poplar Longicorn 
; populneu, Linn.}. Common Longicorn {Rhuyiinn bifusciuium, 
Rhinoceros Beetle [Sinodcndron cylindrical}}, Fabr.) ; and Shot- 

■ Artie [Xyh'hnnts dispur, F.). 

A larvae of the Pine .shoot Tortrix Moth {Rcliniu bwdianu, Scliiff.); 
: Ati Clear wing Moth (Sc si a ettlieiformis) ; and the Wood Leopard 
/c.tzcra aesitrii, Linn.) have also occurred. 
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Of the remaining 25 per cent, of food quite 20 per cent. 1 . ... 

ants, the further 7 per cent, being made up of 1 ladybird beetl. 
and insect remains not identifiable. 

171 The Effect of Various Dressings on Pruning Wounds of Fruit T rees 

of thi- /;«//. an 

Y,i A New Thrips {Diarthothrips coffeae ) Damaging Coffee in Bra;* 

Africa. Wn i.!VM-> C B in itu!!<’:n ■ ! hn<- -w-v-, u\tl R c s, trrh, V ’ 

jip. li;;. i . x-.i >. 

The writer describes, under the name of Diarlhrnthrips cvfj-. c 
genus and new species, a Thrips causing serious damage to tL 
coffee in several districts of British East Africa. 

^7} Phaedon cochleartae and Other Insects Injurious to the Hfik-rai: 

(Nasturtium Almoracia Cochlearia Armoracia), in :sse!irr!. 

Tci.j.<.ki;n Al.it. in MeJJtl.inJt Nr. uj pan CnUnihf^Utlhn f"i 

J rilhtuk^ m) ft id t H\* m -l-ji^ki t AuLUinuyn NY. 22, pp. 1-1 s, l ; i^. \ 

I - I I V 

In iqi ; Phdf'ilou ('<•( Iiltut iac l'abr. " Senapsbaggen " ean-« ; - 
damage to t lie plantations of horse-radish in the vicinity of Knk<-: 
larvae of this insect cat away the margin of the leaves, someth-;- - 
nothing hut the veins. The perfect insects, which generally g.rd.t: 
under surface of the leaves, damage them in a similar manner 

The following plants, though in a lesser degree, are ab<> 

Prussic a S a pohrassica I, and />’. Rapa I/., also many wild crucifi;- •> 
cies such as Nasturtium offitimtlc R. Hr. and the species of the get;-.-: , ' 
pis and Cardinniuc, (ocJdcaria officinalis etc. 

The <listribut’ n of lliis insect in Sweden is not as yet complete] •. ].• 
rp to the present it has been rejjnrted. besides from Enkdping, f r * : : X : 
(iS<ir-lN'f2). Morby and Margrcteiund (iSq2). In other countii* - ‘ 
Sweden, fmm Bohemia (iSbi). England (1880 and i8<jn) and 1-. 
(njOtS). The following means of control are advised : 

t) All leaves and vegetable residues on which the insect 
hibernates to be gathered in the autumn and destroyed. 

2) All weeds and bushes around the horse-radish plantaii y 4 
rooted ti]> and destroyed. 

As soon as the insect is seen at the beginning of suniiue: . 
rous treatment to be given of arsenate of copper, and lime (200 gn.' •' 
natc and 400 gms. of lime in one hectolitre of water) combined u id: . X 
{20 gms. per hi. of water) ; this operation to be repeated once or t v. a ■ 
the summer when the larvae of the second generation begin 1* X 
4) Arsenate of copper to be replaced when possible with ‘ 
lead ( joo-400 gms. of arsenate of lead in 1 hi. of water). 

During the study of this species other insects have been i:>- 
that live tm the horse-radish damaging it to a minor extent : PluU ; :: 
pc unis Curt. ; Piet is rapue I v . ; Pioncii forfualis L. ; Mcligcthcs brass :: ; s 
PhyUotreta remvrum J ,. ; Eurydema olcracca I v . and Philaenus sp:r^ ,y: ' 
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£ g ?s of an Insect of the Order Odonata Occurring on Pear tree Branches. 

K, I, in Ct-nirMLtit fur }\uii$tUnku*hU unJ !h\ki^ n>biitil:- 

. i .tTt 2, Vol. 44, X. j pp. Mu, i.th January win 

April 15th, the Station for the protection of plants in Vienna 
.'mu Trent (Tyrol) a certain number ol pear-tree 1 branches. about 
■ ; .ter of a pencil, the soft cortex of which showed a number of 
v /_t 1 nodosities due to the punctures of an insect. The longitudinal 
d. : -he nodosities was perpendicular to that of the branches. The 
had almost always a central wound in which the eggs of an insect 
>sited in varying numbers. The wound was the sij.e of a pin's 
; : was often covered over by the epidermis. The number of eggs it 

• , . 1 varied from two to four and even more. The eggs were deposited 

. • ' ;>c-rhcial layers ot the vegetable tissue to which they adhered closely, 
f . tissue showed no disease except just round the wound. The 
: ; the eggs was between 1.43 — 1.3; mm. and the breadth hot ween 
; , 4* mm., they were of a yellowish* wliite colour turning to dark- 

• ..t the extremities. 

:h insects bred from these eggs have ix*en i dent i lied as belonging’ to 
. :.h; OdotuUx, suborder Zygaplcra, of w hich t he family of the Agifamdiit' 
.•3. ;,est known. Tlie writer believes that the insect in question belongs 
. ;.r List mentioned family. 

"[lx importance of this insect as regards the pear-tree is not yet known, 

• .- it deposits its eggs only in the super Jiiial tissue of the epi<leimis, it 
: '■ probably not injurious to the tree ; tlu j wound produced by the punc- 
;> <>! the insect may, however, favour tlie entrance of certain fungoid 

: T.si'. 

Cherry and Hawthorn Sawlly Leal Miner f Profenusa col laris n. g. and n. 
sp.i Injurious to Cherry and Hawthorn in North America. p.\kk«>t p j. :m<i 
:•>* U. h. in Journal . 1 . nmlmml Vo!. V, No i.\ |i]>. v:* PI- H 

: .ii'^loii, 1 >. C., 1 5 - 

la I uiie 1910, a leaf miner attacking cherry [Pmmi s spp.) was reported 
• * ./ J Aperiment Station Geneva, X. Y. Some sjrcoimens were forwarded 
b: A. I). Mac (iiU4VRAV, who reported that the insect represented a 
•pries, the type of a new' genus, and should be recorded as Profamsa 
The information was also given that it had been reared from the 
rn spp.). 

.Voiding to present knowledge, the host plants of the sawlly leaf mi* 

■ the cherry and the hawthorn. ( )f the cherries, it has so far largely 
d its attacks to the English Morello variety. It is not commonly ob- 

' 1 : will the Montmorency or Early Richmond, which indicate that 

■ mice on these varieties is accidental and occurs when they are grown 
pa .unity to the English Morello. The extreme partiality (if the sawlly 

::.iaer to the foliage oi certain hawthorns which are only remotely 
■V: to cherry and the susceptibility of one fruit while other fruits 
./.patently unattractive or resistant, are interesting facts. Around 

■ • - the saw fly leaf miner is most common in the foliage of an unidenti- 

• ’• \vthorn belonging to the Mcdioximac group, and is especially des- 
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tructive to hawthorns of the crus-gaffi group and to C. nitida , r 
C. roiimdijolia and (,\ fpncseantis ; the larvae devour all the j 
of the leaves, only the epidermis remaining, which dries up and : 
species of hawthorn that are generally exempt from attacks ni 
are C. pedicellate and ('. punctata. 

As a cherry pest this insect is found about ('.eneva in \u * 
York and abou* Germantown, while it does not occur in the iic, 
localities although the cherry is extensive!} grown there. 

As a pest of hawthorns the sawlly miner has a wider ran-- 
bution. It is reported about Boston. Mass., and is conin'. r 
vicinity of New York City. Rochester. Ithaca, (', eneva. and Sk 
all of which are located in the State of New York. 

Amongst the natural enemies of Ptuj cuumi the most comn:. 
chogramnui minntum. an egg parasite, which destrovs about v ‘ 
of tile sawlly leaf miner’s eggs. Besides the foregoing parasite 
been reared an ichneumon which proved to Ik: a new species and 
listed by Rolmcr as Pezoporus tent/ircdiiuuum. 

The following methods of control are advised : 

1) Bicking and burning the affected leaves ; 

2) Fumigation with hydrocyanic-acid gas; 

;) Ploughing and cultivating the ground so as to break up’ 
of hibernating larvae. 

4) Destruction of uncultivated host plants, especially tlu* 1 : •• 
of the mis gelli group. 

a) Spraying of hawthorns with a solution of nicotine and ^ 

<70 • Hazel Woods in the Province of Messina Invaded by Caterpillars. 

I, , in K. ViOf"U* S/’irofli n.'.f.V .1 ,-nfnj <• !■ i :c’ ;< . I, !< 7 

pp. I -I S. Ai iivah’, > • i j ; 

In the spring of 1015 various cainmuiies of the provinces of i 
Catania and Messina, especially the latter, suffered from an v\1r..< 
invasion by the larvae of an unidentified Lcpidopter, common]; 
« campa deJ liocciuoln . 

In the commune of S. Pietro Patti, one of the places that sufiY:. 
these insects liave been known to appear at intervals for the pH'! 
They remain for a lew years and then disappear. The fact that, it: : 
ha/.il woods were subjected to a particularly severe attack nia> 
to the excessively damp and warm spring weather. 

As soon as the hazel trees begin to bud they are ntlackid 
young caterpillars which devour all tin* young leaves. This 
S Pietro about the end of April, in other places the date mav ya: . 
ing to the geographical position. When the caterpillars on a to > 
numerous that the foliage is insufficient In feed them, tliev pmem 
vour th.e more tender brant Idets and also the young fruit, thus cm: 
destroying the crop. The young brandies then wither up. and 
the tree may regain a certain vigour it will only give a poor crop 
Following year. Wore these attacks to l>e repeated for several y 
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■ . r o :i. the woods would undoubtedly be ruined, in fact in some eases 

already happened. 

> xgards control the following facts are known ; 

: The increased number of attacks is strictly due to the increased 
.. , ^icd by the woods. 

YX-e pests can no longer be disregarded as unimporlant as besides 
' i' e - oss the present \ ear's crop, they will probably mean the 
■ v i those of subsequent years also. 

. The only effective remedy is arsenate of lead (i %) applied with 
:; t v:-'Sary precautions. This method, however, being rather eostlv 
best to reserve it tor extreme eases. 

. The best method ot permanent eontrol w ould Ire to convert the wild 
a i Kids into cultivated plantations; hoeing and wanking of the soil 
; I'l’ccially unfavourable to the hil)erualiou of many species of insects. 
TV. necessary increase of cost will k amply eonqiensuted by the ini' 

: wax - ; it both in quantity and quality of the produce. 

The Citricola Scale {Cocus citricola) in Calilornia. <ji ayi i: i m < 

: He, A^riiulluiti! Lift i spun! >/.»>.• --n . /.'n..'< :;>! No. jip ( i .*. | i L < j-- 

. - : -ir v < if California Pics*. IVikrU\ . u.h. 

Via citricola scale (Coccus citricola Campbell) is one of the most injur ions 
" "U citrus trees in California, it ha* been commonly known a* the 
V --Jus scale' 1 and has also been called the “False soft brown scale" 
writer has, however, thought it best to call it the “citricola scale" 

- first specific name. This scale seriously impairs the vigour of the 
aid consequently greatly reduces the fruit production. It lias in some 
i> i educed the crop some 50 to 75 per cent, and more. 

Hie citricola is now widely distributed in California and this would 
:: !" indicate that its occurrence dates considerably further back than 
recorded appearance. It was first found in the vicinity of Clare 
in loot) and at about the same time near Xiverside and in certain 
' • as of San Hernardino County. 11 lias bu n known in the eitius see- 
Tulare County for the past three or four years, although its occur- 
! in great numbers dates back but a year or two. 
hi the countries south of the Teliaehapi the citricola scale is found in 

■ Angeles. Orange. Riverside, and San P< niardinn. In Sail lknanlino 
‘•'•’V 'infestations occur at Colton, Redlands, Highlands. Rialto, Ktiwauda, 

•a’.'-nga. I'plar.d, and Ontario. In Riverside County the infested anas 
■ ;c vicinity of the city of Riverside and at Higligrovc. Jti b<>s Ang- 

■ f ’i nt y they are at Claremont, Pomona, San Dimas, and Glendora. In 

- County one infestation is found near Fullerton. 

I:: the counties north of the Tebachapi the most general infestation 
-n Tulare County. The heaviest infestations occur around porter- 
Wnrth, Globe, Success. Ijiulsay Exeter and Ornsi. In Fresno County 
‘ ‘-cola scale occurs ui the citrus districts of Mt. Campkll and near 
: : In Sacramento Count) it occurs in the Fairoaks and Orangevale 
and in Placer County at Rocklin. I11 Yuba and Sutter countries 
• s been reported from citrus trees growing in the cities of Marysville 
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and Yuba City. In Contra Costa County on one tree in Martini /. 
County on one tree near Baker sileld, but in these two last eases t 
treatment was given and the scale has not as yet reappeared. 

The eitricola scale, which is primarily a jx^st of citrus trees i; : > 
has been found on a few other plants, but in all cases these plant < 
ing in the vicinity of infested citrus trees. These include 
pomegranate, elm and walnut. 

The young appear about the last week in April and coutima 
until August. During the summer, autumn and winter the scali- 
most exclusively mi the leaves and grow very slowly. Bv Num j:. 
is all appreciable change in size and colour. At this time al>« 5 
to the twigs begins. This migration from leaf to twigs tonli:. 
through the winter but the great majmitv migrate in March 
April. The scales remain more or less dormant until the wain. ■ 
weather when they grow very rapidly and produce eggs before 
Thiuumplete development of eitricola requires approximately . 

The most satisfactory treatment for the control of the eitt:, 
is fumigation with hydrocyanic acid gas between Julv 15 and Sv] -t 1 
Fumigation results are less certain later in the year. Where r 
is not feasible , spraying with kerosene and kerosene emulsion 
adopted. 

Among the natural enemies of eitricola the following rnav I i . 
ated; Cuccopluiiiit * jliinwAilliiin. (.'. lunulatus. C. heunii. .[pi.. 
and ( liilm itnis hiyitliurus. It is probable that some of the sjx'eiesoi ; 
also feed on tile eitricola scale. 

17* Brasso/is sopfiorae, a Butterfly Injurious to Coconut Palms in 
Guiana. - Cn.uo. 1, n. jr. in nuiUnu u , \ , : ■ 

1-1*. 1 D 1 M VI 1 1 - X . 1 / d.Imi, pov 

During npj. the coconut palms in the city of Georgetown h 
rather severely attacked by tile hirvae of the Coconut liutteilh ; 
sophotue L. 

The first appearance of Jlmssvhs so pinnae as a pest dates ]>,- 
years, {sciiomhuri; in his “ Fauna und Flora v<»u British Guiar.. 
records it as being found on the coast-lamls but gives no fond 1 
Kjoy it has tx-eii reported from Plantation. near Cloubrook. w'm: 
areas of coconuts were considerably damaged, hi irjhq it again 
in the Mahaicum distiict. Between Kjoij and the present att.n i. 
ha was of little ini|H*rtance and it would thus appear that it onlv < 
such muni Kirs as to cause considerable damage at intervals oi . : ■ 
years. 

The attacks ol this pest are not coni] ned to the coconut p.G 
common Cabbage Balm (Ortudoxa oLyaccd) is also attacked. 

Little is know n of the distribution of the coconut butter lly 
Guiana. It has hum reported from Plantation Grove near C 
the Maliaicony district, and Georgetow n in the countv of Delta. 1 
from Under m-eniing, on the ]*>sequibo Coast. 

Outside of the Colony. Ur a a soils was recorded from Dutxf 
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; rii*n as earK as i-ey. ami while she «ives MiiHsrj ino’<:i!i!\»nn s 
: plant, mills that later she found a very Inline niimUr on a hiyli 

„ mentions it in his Cnt.iloi'ue of N:ni l\L <!' m (i . a of Tii 

• yives the inline ns (hiiana to South Km./il. 'flu- eateipilhns 
; the i^reen pail oi the haves leavny; only the initial tiiidiih 

i'.e lateral veins. They pass i 51 i|i> nmnnei from leaf to leaf 
• entire tree becomes deiirdul. T1 e ; tl..ck nine he so M *veie that 
:n numbs. 

•/lately this pest h s many natuul enemies Mine birds. par 
. lie common Riskadee \i’> .m sa/ feed on the .ahih 
.il’ie both the ei;ys .-nil pup e ...e pamsit'sed Two species of 
■tes ui'ii* also rented and are . t pu-»eut Ikuiut iletetmineil Re 
■ s well known pa 5, site ( Va/./s .rm'n.v. 1‘ . h>s been old a.i ned ftom 
.. of th"" insect 

< h ‘hit of the laiv.M* of living in ' nests'* dmimjthc davtin e offeis 
>'• /nils oi emit !";lm<. tins pest. The m-ds can he easily sien ftom 
:<! and bvcultiiii; down the hianelies lu aiinn litem I.nye nmnheis 
ran be killed. 

Mins Injurious to Various Wild and Cultivated Plants in Sweden, tk w.um.u 

'L* f. \ m< ; ■. I h- St' . i.li' In' . . 

• tiplien of vanon" spmicN of !;a vattera .\< < !■. ,"»? r. c/,\. v 

and »;:•< whieli :n Swid. n dam -ith mllow ini; plants : 

r melon, bean r « r i • . viia pent h palm and rlhri hot house and 
adi n vaiietii^ apple, ih ta h.iia • hi: and | oplai . 

. ' > •> miles ti\ thei: dmin p antul him/; ot^um inlo the U id tissue 
■ id file i ell cotilinls' <h -I ..lor.K d pah lies a| ipeal oil t h* lll.ili'.ili" 

. 'll- which «pu ,ul and iiiiiii;ie until the le.d w >1 h< I s up and dies 
•.;* mis { \(i n..o k i:«uud aliu'.st e m In: i\ei\ in the -'.ulhein 
Xorth of 1 psahi lat.N.jit has been re|»oitul only time 
1 Kopparhern once and at Uatlu ''and twice. 

irtinv.lii;^ /•//<. stis Call et Runs. iTukttr ;idsk\ ahl 1 1 1 " ). 

'..■.■ter ei'tp ,,j tills speew-s. which au ud i i: colour and spheroidal 
. sometimes eliist**! on the apple I trail le.s in such mimheis as to ipve 
a i:. lies themselves a led colour. The ci^s hatch eaily in May ami 
. 'lie sunmiev four generations m.iluie in imvcssiou. Warm \w;i 
most favourable to their development. The plants attained are ; 
alum, wild plum, and pessihlv aho pear. 

!’ has been rt polled at hindc-beii; (disfriit of tirehro). Ahmrp. 
Yinslhr (Kdst. 1.) Harm-saiid lYedeThK h). Jiiibha (district oi 
ITellhv Bmnn idhtiict of Sodeiini.i etc. 

/' licfiiwvch’ts ',i)un ; : nis Jac <" Iburtradskvalstret ). This speiies 
■ -i S widen on : Pic.ii rviv/'-i?. /'. i P. v/f/ii’tiw and / > . 

■rmi, and on the larch. Winter e”t>s me laid and in thewaim season 
■ Herat inns mature. 

“It'frmYcliH'i nthi ti. sp. lias hien found only on Kuhn s I dm us. 
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Petranychus althaea v. Hanst {“ Vaxthusspinnkvalstret ”). 
the most widely spread and most injurious species; from early:: ; 
through June, July and August it causes serious damages to 
melons, beans, garden plants and kitchen-garden produce; it is b- : 
attack also jjcach. palm and vine. In Germany this mite was <>!, .. 
Althaea rosea, iveium harbarum , Pluiseolus multi floras, Bryonia 
Hamulus in pul us. 

According to reports from various places : Stenbv (Stockla ; 
lottenhind (Malhnbhus, I/mkoping (Ostergbtl.). Gerascn (Ortbi- 
and Tkcrd (Stockholm), the development of the mites is the mnn- - 
the damage more serious and extensive, the hotter and drier the 
t'etranwhus tetanus L. (“Vannliga Spinnkvalst ret At; 
lime Primus Padus, elm, maple and poplar. In Sweden it has bee: 
ed at Akersta. Krislinehamn, Vadsbro. (Soderm.), etc. 

It has been also found in Xorth America, widely distributed j: 
tario to Texas, and from IJritish Columbia to California, in Soul', 
the Hawaii Islands, and in Australia. With regard to means of cop 
knowledge of tlie animals natural enemes is too limited to be count* 
only one larva of (oniopteiyx having been thus identified. The w 
made various experiments with fungicides with the following resnl* 
r) Comparative trials with applications of carbon bisulphide 
and nicotine; the following table is for cucumbers : 


alive per p’aiit 


Number >~>i miti-s 


do.td 


jH.-r leaf dem- • 


Plants nut triatnl . . . 
With (virlxiTi bisulphide . 

(juas^i.i 


The above table shows that the number of mites per leaf wh: 
untreated plants average 1S.4, decreases in those treated with c.i. 
sulphide to 1.0; with quassia, to 2.(>; with nicotine, to 2.i>. 

2) I lot dtousc ex]X‘riments against T. althaeae made with i-s 
carbon bisulphide in 5 litres of water mixed with gelatine and j< < 
quassia and nicotine. The plants used for test purposes were cm 
the results surpassed every expectation, all the mites and their 
killed. 


>s<> - Insects Injurious to Pine and Fir Trees in Sweden. - TragAbd ivar, m 
/-Whjh^hs TithkriU, Vc.tr XIII, Part u, pp. <S r 3 - S 74 , Fit's. 1-4.9. Slackh* »:t 

A list of microlcpidoptera injurious to pine and fir trees in 
Pandemis riheana Hb.. common in the central and southern ] 
of Sweden as far as I'ppland. The larvae of this lepidopter are p 
ous and attack Crataegus. Rosa , Primus. Pyrns, Quertus, Rhamnio 
nus. Sorhus, Acer . Ti/ia. Be tula. Ribs, Berber is, and (hum. Tit 
has also noticed them in great numbers on the young pine trees of 
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-• ;ioii near Stockholm, of which they devour the leaves and the cor- 
. ; x young shoots. 

wtria schiitzitila Fuchs, injurious to pines ; is similarly dist lihuted 
fin’s. 

h Jitha (Epiblema) it delta Kl. (’* GranburTvecklaren'’) causes da 
: little importance to the leaves only. 

'hditha [Epinotid) tnamna Tr. (** Dvargbarrvecklareu "}. has been 
; t< vr the first time as injurious at Frost viken and Kvcsidn. Xoiuay, 
Numerous pines in those places were partly despoiled of their 
L : .ut the young yearling shoots continued their normal de\al< pmeut. 
iisthia illitntifuUrflu Zell. [" (Iranlcnoppsmalcn"). attacks the glow- 
and young leaf buds of pine l ices and after destroying these, pui- 
into the branches, burrowing galleries in the region of the bast. 

. . . >ing various growth anomalies. It has been reported, up to now, 
‘i * province* of Stockholm, in the northern parts of Jamtland and in 
.'..a islands. 

< lid pur any I,. (“ Tallveekhiren the larvae of which attack the 
. I tir trees, and conceal themselves, in order to hibernate, in tufts 
, i- of four leaves which they cause to stick together, forming a sort 

’ .a fa h'siiu'Ua I,- (“ Kartsgallvockluien ' , ). the larvae of which destiny 
: v the cortex of the young shoots lmt also attack the leaves nibbling 

... their bases. 

n.fiitgui dodcalla L. (" Tallskoltinalen ”), during the first stage tin lar- 
:< : .;dn on the fir leaves; later they dtslroy the buds causing very se- 
.- image ; they have been found at Skane, Snmlano and ( lot t land. 

• slis g\$selim.lta Dup. (“ Stiirre Tallbattnialen"). is hanuful to the 
. > - f firs. 

;• . ori/cs/is filrhhitdiii Zell, also attacks the leaves of fbv 
' : rusfonni pi marietta Zell. (■• (paa Tallharrmalen”) attacks and gnaws 

• *'m haves ; is frequently found in Skanc. Snialand. (loUlard, and l ’ ] *] » 

■ . die writer lias also found it at Ruiiniaro near Saudham. Xyiias and 
\ :>:’<fig. In all these places the damages caused an- very seiioiis, and 
be* still more so were not the spread of (h mrusiunia actively control 
i v its natural foe. Agcnuispis fitsiiiotlis l>ahn. 

Insects Injurious to Timber in Sweden. - kkmxkk, n. a. in MotMmJ,- s. 

(',n!r ohm*! alien tor Jnulliruk'i-mrddil, i.n(<m ■<}» ,is);n Ax'thluin in. N. i ■ i, pp ojj, 
i -.VI. StiHkhohn, iiji v 

; !.■ insects that are specially injurious to timber in Sweden belong to 
: ’aily of A mbit da? (" Tragnagarna "). 

»himn s ftiatnm Oliv. (.in. domcdLinn C.eoffr., An. pcrlinax Fabr., 
sbaainiga tragiingaren ") attacks A bit's sp,, lictulineac, luf^us silvnlica 
■■■'■ a x s often oaks and ash. 

This insect is common in the southern and central districts of Sweden, 
;b: recently been reported also from places situated beyond what was 

>" "v believed to be the northern limit of its distribution. 

.in. pertinaxh. (An, striatum Fabr., M Knvisa tragnagaren ”} is found 
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in the southern am) ;tnLr;tl regions ; it has also been reported 
Like the prt » eding '].*< us it attacks Abies and some Ament, ue 
however. but digM <1. image. 

X- !>‘bium n:i".ilb-t tm i>. (V. (A’. U'sStfotum F. A. , 

" Skiiekiga t r agu.watc u " attacks jjieferably oak trees but is >; b. 
beet li and on I’u.ns sihestns and Just us bthc:i!;i. 

J\rn»bi."i ni'diis F ( ’ Mmka t^agnagaren ") is distiibuted all 
den. It burrow- galleries between tilt bark and the wood. ;n: ; 
loniiei is vciy thin may even penetrate to a depth of Mane ■ • • 
into tin- wood. 

I’Ulntit *. i(t ::n<>r;i'> I,. ( " Kamhornnde Iragnagaren ") is : 
all nwr Sat «!'• i whole it damages not < »nly ‘•landing trees but abo , * 

It attack' o.ik i.eet h. alders, maple, walnut, willow and other kirF 
Amo:!': ! the chief natnial enemies of Anobiubtc are : Ofn!,- 
Sturm.. U. mollis I,.. ( orv.u {<:s i( rnl- s )). and Tilhis eh, ■ 
sp<«i.:l mu. mv ol /V. t<c(! :;ie<<n;i\), whnli kill the perfect in>oi : 
ate also • on;e II \ mem-ptera the larvae ot which arc pyiusitie r.|; - . 
ol . {})<>!>) i -.lue ■ : li milxles e , /;>/>/< ///s. f.t\<>iidhi tovie> la, /Wvn/Fuc ■ 

/*. x'h-r lor lb. f-eitmh ■ r/;/s. ami fhum h.ix h>rmid(*>rmis. ll- < . 
ih \f ns, Jbtu/fht tji<\ 7 /vs. //moo/ sfu(/iiiifn) mi >. Spit/rius ■ hn-aie ■ /, 
e< !! r/// > and f vf'fn't ns fitseijus tor J//. sh utii/w 

As of « .-nil ;d for these ireccfs t he following niav be 

ij In (i,< ci'!' of furniture or similar ailit hs. fumigation ua . 
bisulphide ii’iiv be iJi'crtiw : linmd i >il should be applied after, 1 ci- 
tin' ait a hs n j ulisl't-d (bed results may a bo be obtained b\ lA 
eat it ,ij of turpentine and petit.!; um. 

.*) For wooden partitions and floors, petroleum mixed will; :. 

water. 

;j l ot wood stons. urbolineum is advisable. 

.f) These pteeantions should be taken more especially in V-: 
June, at tin* time when these inserts are swarming. 


Ai.i-kwjo Krcx'.i-w, ge rente rcsponsabile 




